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INTRODUCTION. 

I  FTER  the  very  valuable  publica- 


tions  of  Do&ors  M'Bride,  Percival, 
Saunders,  and  other  eminent  men,  any- 
farther  examination  into  the  nature  and 
properties  of  the  Peruvian  bark  may  to 


I  do  not  however  find,  that  the  ge- 
neral ardour  of  Phyficians  on  this  fub- 
jecl:  is  at  all  abated. 

If  indeed  we  confider  the  endlefs  fuc- 
ceflion  of  new  objects  and  difficulties 
which  ever  ftrike  a  traveller  in  an  im- 
portant path  of  experimental  philofo- 
phy,  we  mall  foon  be  fatisfied,  that  each 
fortunate  folution  of  a  doubt  feldom 
fails  to  create  a  new  one. 

"  Hills  peep  o'er  hills,  and  Alps  on 
Alps  arife." 


fome  appear  unneceflary. 


A 


The 
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The  inquiry  before  us  is  diverfified 
and  extenfive,  as  being  connected  with 
many  ufeful  doctrines  in  pharmacy,  and 
even  in  the  chemical  philofophy. 

To  point  out  its  importance  in  the 
practice  of  phyfic,  would  be  an  infult 
on  the  underftanding  of  all  medical 
men. 

Every  intelligent  Phyfician  likewife 
knows,  that  to  handle  the  fubjed:  with 
any  degree  of  precision,  muft  require  a 
conliderable  knowledge  of,  and  may 
throw  light  upon,  fome  of  the  molt 
important  doctrines  of  the  animal  ceco- 
nomy. 

When  my  friends  are  thus  acquainted 
with  my  own  fentiments  on  the  nature 
of  the  bulinefs  I  attempt,  they  cannot 
poflibly  be  furprifed  that  I  mould  have 
fo  long  hefitated  to  hold  out  this  ErTay 
to  the  public  view. 

Though  thefe  Experiments  have  been 
Jong  under  my  eye,  and  many  of  them 

frequently 
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frequently  repeated,  I  muft  ftill  think 
them  in  a  very  crude  imperfect  ftate. 

As  fuch  I  prefent  them,  with  all  the 
diffidence  natural  to  a  very  young  Au- 
thor on  .his  firft  performance. 

I  hope,  however,  that  thofe  difpofed 
to  do  me  the  honour  of  examining 
them,  will  do  it  with  candour,  and 
"  that  they  will  not  condemn  my  opi- 
nions, till  they  lhall  be  certain  that 
they  fully  comprehend  my  meaning, 
and  lhall  be  acquainted  with  the  proofs 
I  can  produce  to  confirm  them."  If 
luch  mould  fail  me,  I  am  flill  able  to 
reft  undifturbed,  being  taught  to  be- 
lieve, that  "  he  who  does  not  foolifhly 
affect  to*  be  above  the  failings  of  huma- 
nity, cannot  be  mortified  when  it  is 
proved  that  he  is  but  a  man." 

As  thefe  Experiments  were  begun, 
and  moftly  carried  on,  during  my  refi- 
dence  in  an  obfcure  country  village,  far 
remote  from  the  afliftance  of  men  or, 
books,  it  cannot  be  expected  that  I 

A  2  mould 
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mould  be  able  to  furnifti  any  very  full 
hiftory  of  the  Peruvian  bark;  a  talk, 
indeed,  which  might  afford  fufficient 
matter  for  a  feparate  differtation. 

But  as  my  inquiries  led  me  into  paths 
rather  uncommon  and  little  frequented, 
fome  general  account  of  the  introduc- 
tion and  progrefs  of  this  celebrated  re- 
medy, may  perhaps  fatisfy  the  curiohty 
of  thofe  who  think  it  unneceflary  to  ex- 
plore in  the  fame  circle. 

We  mall  find,  that  Cinchona,  the  name 
of  this  tree,  adopted  by  Linnaeus,  took 
its  rife  from  a  very  particular  ftory,  to 
be  hereafter  mentioned. 

Linnaeus  places  it  among  the  Pentan- 
dria  monogynia,  and  defines  two  fpecies. 

The  Cinchona  officinalis  panicula  brachia- 
ta  is  that  defcribed  by  Ray,  and  is  the 
tree  which  furnifhes  our  Peruvian  bark. 

The  fecond  is  the  Cinchona  pedunculis 
unifloris.  It  is  a  native  of  the  Caribbee 
Iflands ;  and  were  we  to  regard  the 
ftrid;  propriety  of  names,  it  is  perhaps 

improperly 
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improperly  called  Cinchona,  as  it  does 
not  appear  that  this  fpecies  was  known, 
or  at  leaft  ufed,  in  the  days  of  the  Vice- 
roy Cinchon. 

This  fpecies  is  the  Cinchona  Jamaicen- 
fis  of  Dr  Wright,  Phil.Tranf.  vol.  lxxvi. 
part  2.  It  is  the  liber  of  this  tree  that 
ponefles  the  properties  of  the  Peruvian 
bark. 

The  Cinchona  Caribbasa  has  a  tafte 
refembling  that  of  horfe-radifh,  with 
a  mixture  of  the  eaftern  aromatics. 
From  fome  experiments  it  is  found 
that  it  yields  more  of  its  extrac- 
tive matter  to  water  than  the  Cin- 
chona of  Peru.  Some  additional  ac- 
count of  this  bark  was  communicated 
by  Dr  Wright  in  a  letter  to  Dr  Duncan, 
publifhed  in  the  fifth  volume  of  the  Me- 
dical Commentaries.  Dr  Wright  found 
it  very  ufeful  in  the  remittent  fevers  of 
the  Weft  Indies,  and  in  nervous  fevers. 
It  cured  an  intermittent  fever  in  London 
as  effeaually  as  the  Peruvian  bark. 
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I  am  informed  by  my  friend  Mr  Tel*^ 
ford  of  the  Navy,  that  in  St  Lucia  was 
difcovered,  by  Dr  Young,  late  Phylician 
to  the  Army  Hofpital  of  that  place,  a 
tree  which  he  thought  refembled  the 
Cinchona  officinalis  of  Linnaeus.  The 
Doctor,  therefore,  tried  fome  of  the 
frefh  bark  on  obftinate  intermittents  in 
the  hofpital.  He  found  that  it  operated 
very  violently  as  an  emetic  and  cathar- 
tic ;  but  cured  the  intermittents  even 
after  the  Peruvian  bark  and  other  reme- 
dies had  failed.  By  drying,  it  loft  its 
emetic  and  cathartic  effects,  but  ftill 
cured  intermittents.  The  Doctor  put 
fome  of  this  bark  into  the  hands  of  Dr 
Blain,  Phyfician  to  the  Fleet,  Mr  Tel- 
ford, and  fome  other  furgeons  of  the 
Navy,  with  whom  its  fuccefs  was  nearly 
equal  to  that  of  Dr  Young's. 

Some  of  this  bark  has  been  lately  im- 
ported into  Britain,  and  was  tried  by  Dr 
Henry  Cullen  of  the  Royal  Infirmary  of 
this  place,  but  not  feemingly  with  the 

fame 
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fame  fuccefs  as  experienced  by  the 
gentlemen  above  mentioned.  It  may 
probably  prove  an  ufeful  fubftitute  for 
the  Cinchona  of  Peru,  if  our  fupplies 
from  that  country  mould  fail. 

It  is  only  however  of  the  firft,  or  Cin- 
chona officinalis,  that  we  mean  to  fpeak 
in  this  place. 

We  are  told,  that  this  tree  is  feldom 
more  than  two  toifes  and  a  half  high ; 
that  it  grows  in  forefts  promifcuoufly, 
and  is  fpontaneoufly  propagated  from 
its  feeds  falling  on  the  ground. 

Thefe  trees  grew  formerly  in  great 
plenty  on  the  hills  near  the  city  Loxa, 
or  Loja,  in  the  province  of  Quito  in 
Peru. 

They  were  however  found  in  other 
places  befides  thefe  mountains. 

Thofe  molt  efteemed  grew  on  the 
mountain  of  Cajanuma,  two  leagues  to 
the  fouth  of  Loxa. 

They  have  alfo  been  difcovered  in  the 

neighbourhood 
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neighbourhood  of  Riobambo,  Cuema, 
and  fome  other  countries  in  the  pro- 
vince of  Quito. 

Lemery  and  Pomet  alfo  tell  us,  that 
another  kind  of  thefe  trees  grows  on 
the  mountains  of  Potofi,  and  that  they 
are  the  heft,  but  much  fcarcer  than  any 
of  the  reft. 

"  The  tree,"  fays  Pomet,  "  is  about 
the  lize  of  a  cherry-tree ;  the  leaves 
round  and  indented ;  it  bears  a  long 
reddifh  flower,  from  whence  arifes  a 
kind  of  pod,  in  which  is  found  a  kernel 
like  an  almond,  flat  and  white,  clothed 
with  a  flight  rind."  Bolli  compares  the 
leaves  to  thofe  of  the  pruni  rubaei ;  and 
fays,  they  imprefs  an  aromatic  and 
fomewhat  bitter  tafte  upon  the  tongue  \ 
that  the  tree  is  adorned  with  white  and 
azure-coloured  flowers,  like  thofe  of  the 
pomegranate,  but  bears  no  fruit. 

"  The  bark,"  fays  Pomet,  "  which 
comes  from  the  trees  on  the  bottom  of 
the  mountains,  is  thicker,  is  fmooth,  of 
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a  whitim  yellow  without,  "and  of  a  pale 
brown  within :  That  which  comes  from 
trees  on  the  top  of  the  mountains  is 
abundantly  more  delicate ;  it  is  uneven, 
browner  without,  and  of  a  higher  colour 
within:  But  the  trees  Which  grow  on 
the  middle  of  the  mountains,  have  a 
bark  yet  browner  than  the  other,  and 
more  rugged.  All  thefe  barks  are  bit- 
ter; but  that  from  the  trees  on  the  bot- 
tom of  the  mountains  lefs  fo  than  the 
others.'*  He  therefore  prefers  the  bark 
of  thofe  trees  growing  on  the  middle  of 
the  mountains. 

As  Bolli  tells  us,  that  the  leaves  are 
aromatic,  and  fomewhat  bitter,  it  is  pro- 
bable that  they  poflefs  fome  medicinal 
quality.  The  wood  and  flowers  are  faid 
to  be  quite  infipid.  The  refin,  however, 
that  exfudes  from  the  wood,  but  efpe- 
cially  from  the  bark,  and  likewife  the 
feeds  of  the  tree,  though  much  inferior 
to  the  bark, '  are  faid  to  have  fimilar 
effects. 

B  It 
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It  has  been  generally  fuppofed,  that 
the  Indians  were  acquainted  with  the 
ufe  of  this  bark  fo  early  as  the  year 
1500.  It  has  alfo  been  alledged,  that  the 
difcovery  was  owing  to  the  accident  of 
a  difeafed  Indian,  drinking  from  necef- 
fity  of  fome  ftagnant  water,  wherein 
this  tree  had  been  long  macerated. 

Thefe,  however,  like  all  oral  tradi- 
tions of  a  rude  people,  muft  be  very  am- 
biguous, and  are  feldom  of  much  im- 
portance in  our  inquiries.  The  natives 
are  faid  to  have  known  it  by  the  names 
of  Ganapride,  Guananepide Chinanepide^  and 
Gnananegine. 

We  are  not  fufnciently  acquainted 
with  the  language  of  thofe  countries  to 
underftand  the  import  of  thefe  names. 
It  is  however  probable,  that  fome  of 
them  are  derived  from  the  known  vir- 
tues of  the  remedy,  and  others  from 
particular  circumftances  refpe&ing  its 
difcovery  and  appearances. 

Every  thing  Angularly  ufeful  to  man- 
kind 


INTRODUCTION.  n 


kind  has,  at  different  periods,  acquired 
different  appellations,  according  to  the 
grateful  enthufiafm  of  the  vulgar,  the 
learning  of  the  hiftorian,  or  the  fancy 
of  the  bard. 

It  is  therefore  probable,  that  the  bark 
had  been  long  and  much  efteemed  in 
Peru,  before  its  introduction  into  Eu- 
rope. 

Their  method  of  ufing  it  was  very 
limple  and  efficacious,  and  was  perhaps 
fuggefted  to  them  from  the  manner  in 
which  it  was  difcovered.  Unacquainted 
with  the  art  of  the  mortar,  they  infufed 
it  a  whole  day  in  water  ;  and,  unfetter- 
ed by  theory,  they  gave  it  in  fuch  dofes 
as  experience  taught  them  were  fuffi- 
cient  to  overcome  the  difeafe.  It  hence 
appears,  that  the  firft  method  of  ufing 
the  bark  was  in  the  form  of  the  cold  in- 
fufion;  and  we  mail  afterwards  find, 
that  the  effects  of  this  preparation  were 
fufficient  to  juftify  the  efteem  of  the  in- 
habitants of  Peru. 

B  2  A» 
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A  very  extraordinary  blank  now  in-, 
terpofes  in  our  hiftory  of  the  Peruvian 
bark. 

We  find  Pizarro,  fo  early  as  the  year 
1530,  landing  a  powerful  armament  on 
the  frontiers  of  Peru,  and,  after  no  long 
time,  penetrating  into  the  heart  of  the 
country. 

Amongft  numberlefs  difcoveries  of 
their  cuftoms  and  manners,  and  parti- 
cularly of  their  wealth,  we  hear  no  ac- 
count of  the  Ganapride  of  thofe  harmlefs 
men,  till  about  the  middle  of  the  feven- 
teenth  century. 

Such  difcoveries  were  indeed  poor 
objects  for  a  rapacious  and  illiterate  ar- 
my, whofe  every  path  was  marked  with 
cruelty  and  flaughter. 

Should  we  have  expected  more  atten- 
tion from  the  miflionaries  and  other 
priefts,  the  anfwer  is,  their  meditations 
were  more  engaged  in  the  mines  of  Po- 
tofi,  than  in  the  forefts  of  Loxa. 

There  are  perhaps  few  circumftances 

in 
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in  the  hiftory  of  that  black  fcene,  which 
more  clearly  prove  the  bitter  and  deter- 
mined hatred  of  the  inhabitants  of  the 
New  World  to  their  European  conque- 
rors. * 

Nor  can  we  wonder,  that  thofe  unlet- 
tered men  denied  one  of  their  greateft 
bleflmgs  to  beings  whom  they  efteemed 
the  tyrants  of  the  world. 

It  is  however  remarkable,  that  what 
they  fo  carefully  concealed  from  their 
enemies,  they  at  length  loft  fight  of 
themfelves. 

If  we  reflect  but  a  moment  on  the  ca- 
lamities and  difafters  which  overfpread 
their  country,  we  can  be  at  no  lofs  to  find 
an  explanation  for  this  circumftance. 
Nor  is  it  probable,  that,  even  after  the 
rigour  of  the  Spanifh  cruelty  was  aba- 
ted, the  natives  could  acquire  the  know- 
ledge of  a  remedy,  ufed  by  anceftors  ei- 
ther fallen  by  the  fword,  or  loft  to  every 
fenfe  of  enjoyment. 

The  Abbe  Raynal  tells  us,  that  they 

had 


14  INTRODUCTION. 


had  fo  far  forgot  their  Ganapride,  that 
they  imagined  it  was  employed  in  Eu- 
rope for  dyeing,  till  Juilieu,  a  French  bo- 
tanift,  taught  them  its  ufe  in  intermit- 
tents,  about  thirty  years  ago. 

The  fame  author  afferts,  that  it  was 
known  in  Rome  in  the  1639  ;  and  that, 
in  the  year  following,  John  de  Vigo, 
phyfician  to  a  Vice  Queen  in  Peru,  efta- 
blimed  it  in  Spain  at  an  hundred  crowns 
a  pound. 

The  Abbe  Raynal  has,  however,  made 
the  date  of  its  introduction  into  Europe 
fome  years  prior  to  that  generally  fixed 
on  by  other  authors. 

The  firft  authentic  information  of  its 
virtues,  received  by  the  Europeans,  feems 
to  have  originated  from  the  following 
well  attefted  circumftances. 

In  the  city  of  Lima,  the  metropolis 
of  Peru,  the  Comitifla  or  Lady  of  Count 
del  Cinchon,  Viceroy  of  Peru,  was  feized 
with  a  tertian  fever.  The  rumour  was 
foon  fpread  far  and  wide,  and  after  no 

long 
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long  time  reached  the  city  Loxa.  In 
a  letter  from  a  celebrated  phyfician  at 
Loxa,  (who,  I  fuppofe,  was  the  John  de 
Vigo  of  the  Abbe  Raynal),  the  Viceroy 
was  earneftly  advifed  to  give  his  Lady 
this  bark ;  which  being  complied  with, 
the  Vice  Queen  immediately  recovered. 
Hence  the  bark  derived  the  names  of 
Cinchona,  Chine  bin  a,  China  China ,  Kinkina, 
Quinquina,  Pulvis  Comitijfa,  £sV. 

By  this  means  the  reputation  of  the 
bark  was  firmly  eftablifhed  in  Peru  \  and 
the  Viceroy  foon  after  leaving  India, 
fpread  the  fame  of  the  new  febrifuge 
over  Old  Spain. 

About  the  year  1649,  its  celebrity 
was  ftill  increafmg,  and  not  only  in 
Spain,  but  alfo  in  Italy,  efpecially  in 
Rome.  This  was  chiefly  owing,  partly 
to  the  pious  induftry,  and  partly  to  the 
avarice  of  the  Jefuits,  and  particularly 
of  the  Cardinal  de  Lugo,  then  Spanifh 
Viceroy  in  the  Weft  Indies.  Hence  the 
bark  derived  the  names  of  Pulvis  Pa- 

trum, 
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trum,  Pulvis  Jefuiticus,  Pulvis  Cardinalis  de 
Lugo,  and  in  our  own  language,  the  Je- 
fuifs  bark* 

Its  reputation  now  made  rapid  pro- 
grefs  over  all  Europe.  In  the  year  1663, 
was  publilhed  at  Genoa,  the  Anajiafis 
Cor  t  ids  Peruvia,  by  Sebiajiinus  Badus.  A- 
mongft  much  political  and  medical  hi- 
ftory  of  this  bark,  that  author  would 
have  us  to  believe,  that  it  was  known, 
and  in  a  great  meafure  eftablilhed  in 
other  parts  of  Europe,  when  it  was 
mamefully  rejected  in  England  *. 

Allow  me  here  to  produce  the  autho- 
'rity  of  as  faithful  an  obferver  as  Genoa 
ever  faw.  Dr  Sydenham,  in  his  firft 
Epifiola  Refponforia  to  Dr  Brady,  tells  us, 
that,  to  the  beft  of  his  remembrance,  the 
bark  was  celebrated  in  London  about 

twenty-five 

*  Quippe  fama  mendaci  potius  quam  propria  experientia 
inftrucii,  faluberrimam  hanc  medicinam  refpuebant,  quum 
tot  alii  medici  in  omni  Europa,  five  in  Gallia,  five  Htfpa- 
nia,  Germania,  Flandria,  Italia,  earn  nedum  ulurpant,  quin 
et  miris  laudibus  extollunt. 
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twenty-five  years  ago.  Now,  if  we  fup- 
pofe,  as  indeed  we  muft,  that  this  epiftle 
was  wrote  not  long  after  Dr  Brady's  let- 
ter, which  is  dated  in  the  year  1679,  we 
fiiall  find,  that  the  bark  firrl  acquired 
reputation  in  London  fo  early  as  the 
year  1654. 

Fraffoni  was  undoubtedly  among  the 
firft  who  ufed  bark  on  its  introduction 
into  Italy  \  and  his  letter  to  Badus,  in- 
ferted  in  that  author's  Anqflafts,  is  dated 
in  1656,  or  two  years  pofterior  to  its 
celebrity  in  London.  It  does  not  ap- 
pear that  the  bark  was  even  then  efta- 
blimed  in  Italy  5  for  Torti  tells  us,  that  1 
fuch  was  the  antipathy  of  phyficians 
againft  it,  that,  till  the  year  1680,  (when 
Fraffoni  died),  the  bark,  to  efcape  the 
fevere  tribunal  of  phyficians,  durft  not 
enter  the  mops,  but  was  kept  as  it  were 
privately  amongft  the  cloifters  of  the 
nuns*  Even  as  late  as  the  year  17 14, 
we  find  Ramazzifii  oppofing  it  with  fa- 
natic acrimony;  and,  after  his  death, 
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the  conteft  maintained  by  Mangetus,  Ba- 
glivi,  and  many  others.  Torti,  in  the 
year  17 19,  wrote  his  Mutinenfium  Medi- 
corum  Methodus  antipyretica  vindkata,  £ffr. 
after  which,  the  phyfician  who  writes 
the  account  of  his  life,  tells  us,  in  words 
highly  exprellive  of  the  indifcreet  fury  of 
the  difputants,  "  Nullus  deinde  hifcere 
eft  aufus."  It  therefore  appears,  that 
the  bark  was  neither  much  earlier  nor 
more  cordially  received  in  Italy  than  in 
England. 

The  ufe  of  the  bark  in  France  feems 
to  have  been  in  a  great  meafure  denfted 
from,  till  our  adventurous  countryman, 
fo  early  as  the  year  1679,  by  a  bold, 
though  fortunate  practice,  reftored  its 
fame  and  honour.  As  he  was  cotem- 
porary  with  Sydenham,  there  is  every 
reafon  to  think  that  he  learned  his  Eng- 
lijh  remedy,  or  wonderful  fecret,  from  the 
practice  or  writings  of  the  Englifh  Hip- 
pocrates. I  am  therefore  difpofed  to 
think  that  Dr  Sydenham  was  the  true 

reftorer 
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reftorer  of  the  ufe  of  the  Peruvian  bark, 
and  in  fuch  dofes  as  infallibly  eftablifli- 
ed  its  reputation  *.  Talbot's  enterpri- 
sing activity  well  merited  his  fortune 
and  his  knighthood. 

Whether  the  tree  furnifhing  the  red  f 
C  2  bark 

*  When  I  fpeak  of  the  reputation  of  the  bark  being 
eftablilhed,  I  mean  with  refpedt  to  the  opinion  and  practice 
of  the  leading  phyficians  of  the  age.    It  is  well  known, 
that,  at  that  time,  and  even  to  the  prefent  day,  many  of 
the  inferior  phyficians,  and  fome  of  the  vulgar,  have  uled 
the  bark  as  a  fubjecl  wherewith  to  humour  their  exclama- 
tory fmatterings.    Thefe,  however,  may  be  fafely  pafled 
over,  as  no  more  affecting  our  general  hiftory  than  influ- 
encing the  opinions  of  candid  pofterity.    When  the  juftly 
celebrated  Mr  Dryden  wrote  the  following  lines,  he  was 
addreffing  himfelf  to  a  bachelor,  who,  he  knew,  was,  or 
affected  to  be,  equally  averfe  to  a  phyfician  and  a  wife. 
"  The  tree  of  knowledge  firft  in  Eden  plac'd, 
Was  eafy  found,  but  was  forbid  the  tafie. 
Oh !  had  our  grandfire  walk'd  without  his  wife, 
He  foon  had  fought  the  better  plant  of  life. 
Now  both  are  loft;  yet,  wandering  in  the  dark, 
Phyficians,  for  the  tree,  have  found  the  bark." 

+  We  are  informed,  that,  in  the  province  of  Santa-Fe 
thirty  degrees  north  of  the  equator,  two  kinds  of  the  Cin- 
chona have  been  difcovered.  One  of  thofe  feems  to  be  the 
fame  with  the  red  bark  found  in  the  cargo  of  the  Spanifti 
fhip  from  Lima ;  the  other  feems  to  be  one  of  the  white 
fpecies  mentioned  by  Dr  Simmons  from  the  papers  of  the 
late  M.  Jufiieu. 
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bark  of  Dr  Saunders,  is  a  different  fpe- 
cies,  or  only  a  variety  of  the  Cinchona 
officinalis  of  Linnaeus,  has  not  hitherto 
been  fully  determined.  Having  no  in- 
formation on  this  fubjed:,  but  what  I 
derived  from  Dr  Saunders'  book,  I  can- 
not pretend  to  give  any  opinion  on  a 
matter  left  altogether  undetermined  by 
thofe  who  have  had  the  beft  opportuni- 
ties and  talents  to  examine  it.  I  mail 
therefore  for  the  prefent  content  my- 
felf  with  the  words  of  Dr  Hope,  in  a 
letter  to  Dr  Saunders  :  "  If  this  red 
bark,  which  feems  to  be  more  effica^ 
cious  than  the  common  bark,  can  be 
had,  that  is  the  great  point  \  and  whe- 
ther it  be  or  be  not  the  Cinchona  of 
Linnaeus,  is  but  a  fecondary  and  much 
lefs  important  confideration." 

Dr  Saunders  is  of  opinion,  that  this 
red  bark  was  that  ufed  in  the  days  of 
Sydenham  and  Morton.    With  all  due 
deference  to  the  authority  of  Dr  Saun- 
ders, 
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ders,  I  muft  beg  leave  to  difTent  from 
him  in  this  opinion.  We  find  no  very 
accurate  defcription  of  the  bark  in  the 
works  of  Dr  Sydenham ;  but,  in  thofe 
of  Morton,  nothing  appears  to  me  more 
clearly,  than  that  he  ufed  and  preferred 
the  thin  quilled  bark  *. 

The  fame  author  alfo  tells  us,  that 
good  bark  is  of  a  cinnamon-colour, 
which  anfwers  pretty  nearly  to  that  of 
the  good  pale  bark  now  in  ufe. 

Neither  do  I  think  that  thefe  authors 
afcribed  to  this  remedy  more  remark- 
able fuccefs  than  we  ourfelves  daily  ex- 
perience from  the  employment  of  the 
quill  bark  in  common  ufe.  I  would 
further  obferve,  that  Dr  Sydenham,  in 
his  Schedula  monitoria  de  nova  Febrls  In- 
grejfu,  inftead  of  afcribing  any  infallibi- 
lity 

*  After  marking  the  feveral  tefts  of  good  and  adulte- 
rated bark,  he  concludes  thus :  «  Corticem  etiam,  male 
eledum,  fenfu  facile  deprehendimus,  num  fcil.  fit  craflbs 
et  ligneus ;  quippe  tenuis  ille,  qui  a  ramulis  raditur,  eft 
maxirae  vegetus,  quia  fucco  recente  faturatus." 
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lity  to  the  bark,  is  furprifed  at  its  want 
of  fuccefs  *. 

I  rauft  alfo  believe,  that  Sydenham 
meant  nothing  but  the  fallibility  of  the 
bark,  when  he  advifes  the  relapfes  of 
tertians  to  be  treated  with  his  decoEium 
am  a  rum. 

We  may  likewife  add,  that  Morton, 
when  complaining  of  the  adulteration 
of  the  bark,  certainly  experienced  its 
fallibility  f. 

Authors  have  been  at  great  pains  to 
defcribe  the  criteria  of  good  and  adul- 
terated bark  \  but,  till  lately,  thefe  di- 
rections have  been  principally  confined 
to  the  choice  of  the  thin  quilled  bark. 

The  Abbe  Raynal  and  M.  Ia  Conda- 
mine  have  told  us,  that  the  preference 

given 

*  Mihi  enim  quantum  potui  diligenter  perquirenti  com- 
pertum  fuit,  etiam  magnam  corticis  quantitatera  exhibitam 
rariflime  aegrum  a  morbo  liberafle. 

f  Qiiin  et  res  ipfa  idem  clamitat :  quare  enim  dofin  fo.- 
lennem  drcahmarum  duarum  adultis  olim  prsfcriptam, 
hodie  in  febribus  curandis  ad  tot  uncias  augere  coa&i 
fumus. 
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given  to  the  thin  quilled  bark  was  ow- 
ing to  fome  experiments  in  England.  It 
is  therefore  probable,  that  the  Englifli, 
at  that  time,  were  either  unacquainted 
with  the  red  bark,  or  that  thefe  experi- 
ments were  made  on  a  red  quilled  bark, 
fimilar  to  that  lately  feen  by  Dr  Saun- 
ders, in  a  cargo  imported  by  a  Spanifh 
merchant. 

The  qualities  of  good  bark  are  moft 
diftinctly  marked  in  the  red  bark  of  Dr 
Saunders ;  and  we  even  prefume,  that 
the  goodnefs  of  every  other  kind  may 
be  eftimated,  as  they  approach  more  or 
lefs  to  the  appearance  of  the  red  bark. 

The  red  bark,  therefore,  is  a  heavy 
firm  fubftance,  is  found  and  dry,  has  a 
bitter  and  aftringent  tafte,  with  a  mixed 
kind  of  aromatic  and  mufty  flavour.  It 
is  brittle  and  friable  among  the  teeth, 
and  leaves  a  lafting  imprellion  on  the 
tongue.  It  is  of  a  red  colour,  and  con- 
iilts  of  three  diftincl:  layers ;  "  the  ex- 
ternal thin,  rugged,  and  frequently  co- 
vered 
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vered  with  a  mofly  fubftance,  and  of  a 
reddifh  brown  colour ;  the  middle  thick- 
er, more  compact,  and  of  a  darker  co- 
lour; in  this  appears  chiefly  to  refide  the 
refinous  party  being  extremely  brittle, 
and  evidently  containing'  a  larger  quan- 
tity of  inflammable  matter  than  any 
other  kind  of  bark ;  the  innermoft  has 
a  more  woody  and  fibrous  appearance, 
and  is  of  a  brighter  red  than  the  for- 
mer." 

I  muft  again,  though  unwillingly,  dif- 
fent  from  the  opinion  of  Dr  Saunders, 
who  alledges,  that,  in  reducing  this  bark 
to  a  powder,  the  middle  will  not  give 
way  fo  eafily  to  the  peftle  as  the  other 
layers.  Dr  Saunders  himfelf  has  faid, 
that  this  layer  is  extremely  brittle ;  and  I 
prefume  it  would  be  reckoned  a  piece  of 
bad  pharmaceutical  reafoning,  to  main- 
tain, that  a  body  extremely  brittle  refilled 
the  peftle  more  obftinately  than  a  thin 
tenacious   one.     I  have  however  at-. 
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tempted  to  determine  this  by  experi- 
ments to  be  immediately  related. 

It  may  be  proper  to  remark,  that,  in 
thefe  experiments,  I  have  often  employ- 
ed the  red  bark,  when  I  had  no  diredt 
view  of  a&ertaining  the  relative  powers' 
of  each. 

To  avoid  unnecefiary  repetitions,  I 
have  not  regarded  the  order  in  which 
they  were  made;  but  have  attempted  to 
connect  fuch  experiments  together,  as  I 
thought  ferved  to  illuftrate  each  other. 
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EXPERIMENTS 

ON  THE 

QJJILL  and  RED  BARKS. 


Experiment  L 

T  TALF  a  pound  of  red  bark  was  beat 
in  a  mortar  for  about  an  hour  ;  it 
was  then  pafled  through  a  fine  hair 
fieve.  The  refiduum  weighed  about 
three  ounces.  To  two  drachms  of  this 
powder  were  added  fix  ounces  of  foft 
water. 

Exp eriment  IL 

The  refiduum  was  beat  about  an  hour 
fold  a  half,  and  was  then  palTed  through 
the  fame  fieve.    This  powder  was  evi- 
i     D  2    .  dandy 
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dently  paler  than  the  firft.  To  two 
drachms  of  it  alfo  I  added  fix  ounces  of 
foft  water. 

Experiment  III. 

Having  allowed  both  infufions  to 
ftand  about  twelve  hours,  I  added  to 
two  ounces  of  each  a  tea  fpoonful  of 
my  folution  of  martial  vitriol. 

The  infufion  of  Experiment  I.  was 
evidently  darker  coloured  than  that  of 
Experiment  IL  and  its  tafte  was  confi- 
derably  ftronger. 

From  thefe  experiments  I  am  led  to 
think,  that  the  middle  layer  crumbles 
down  firft,  and  that  the  outer  layer  is  of 
a  tough  epidermidal  nature,  not  eafily 
conquered  by  the  peftle.  I  imagined 
that  I  could  perceive  fmall  tough  floughs 
in  the  refidua,  which  I  fuppofed  to  be 
parts  of  the  outer  and  inner  layers.  I 
therefore  believe   that  the  ftrongeft 

powder 
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powder  comes  firft  through  the  fieve, 
and  that  this  ought  to  be  attended  to, 
both  in  the  pra&ice  of  phyfic,  and  in 
making  experiments.  It  is  proper  to 
obferve,  that  my  folution  of  fal  martis 
was  in  the  proportion  of  ten  grains  of 
the  fait  to  four  ounces  by  meafure  of 
foft  water.  I  invariably  ufed  thefe  pro- 
portions through  the  courfe  of  my  expe- 
riments. Thefe  folutions  foon  depofit 
an  ochry  matter ;  on  which  account,  I 
prepared  frefh  ones  as  occafion  re- 
quired. 

Experiment  IV. 

Having  macerated  fix  ounces  of  the 
powder  of  quill  bark  in  a  gallon  of  foft 
water,  I  put  the  whole  into  a  fmall  alem- 
bic, and  drew  off  by  a  brifk  heat  a  quart 
of  diftilled  water.  The  water  had  fen- 
fibly  the  fmell,  but  a  very  faint  tafte  of 
the  bark.  On  its  furface  fwam  a  thin 
coat,  of  a  fubftance  fomewhat  refem- 

bling 
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bling  gum  copal.  On  examining  it  with 
a  microfcope,  I  was  able  to  difcern  very- 
minute  globules  of  a  fpangling  hue,  in- 
vifcated  in  the  pellicular  fubftance.  Ap- 
plying my  tongue  to  it,  I  felt  it  evident- 
ly more  pungent  than  the  water,  but 
much  lefs  fo  than  I  expected.  I  cannot 
however  fubfcribe  to  Neuman,  who  tells 
us,  that  the  bark  contains  no  efTential 
oil.  The  fpangling  particles  that  ap- 
peared in  the  above  mentioned  experi- 
ment, were  undoubtedly  enential  oil. 
I  am  at  the  fame  time  difpofed  to  think; 
that  it  either  exifts  in  very  fmall  quan- 
tity, or  is  fo  intimately  combined  with 
the  other  principles,  that  it  is  difficultly 
detached.  My  reafons  for  applying  a 
brilk  heat  will  appear  obvious,  as  I  in- 
flituted  the  experiment  chiefly  with  a 
view  of  obtaining  the  efTential  oil.  The 
diftilled  water  ftruck  no  colour  with  a 
folution  of  martial  vitriol.  On  Hand- 
ing a  very  few  days,  it  gradually  let  fall 
a  kind  of  fleecy  mucous  fediment,  which 

kept 
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kept  regular  pace  with  the  lofs  of  its 
aromatic  fmell  and  tafte, 

From  this  experiment  I  think  we  are 
warranted  to  conclude,  that  the  bark 
lofes  much  of  its  aroma  by  boiling.  It 
has  been  denied  by  fome,  that  the  bark 
was  at  all  poffefTed  of  an  aromatic  prin- 
ciple. This  however  is  very  certainly 
a  miftake.  I  mould  not  even  venture 
to  anert,  that  the  bark  contained  no 
more  aroma  than  we  are  able  to  fepa- 
rate  by  difcillation.  We  know  that  the 
principles  of  bodies  exift  in  different 
forms,  and  in  various  degrees  of  fixity. 
Few  chemifts,  before  the  days  of  Stahl, 
would  have  believed  that  a  piece  of  iron 
contained  the  fame  principle  as  alcohol, 
and  perhaps  in  greater  quantity.  I  wifh 
not  *to  be  mifunderftood.  Every  one 
knows,  that  iron  and  alcohol,  have  very 
different  effects  on  the  living  animal 
body.  In  this  refpecl:  the  analogy  is  far 
too  diftant  for  application.  Chemiftry, 

however, 
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however,  exhibits  a  multitude  of  clofer 
propinquities.  Our  knowledge  of  pri- 
mary  principles,  though  limited  and  un- 
certain, is  yet  fufficient  to  afford  us  con- 
fiderable  information  on  the  nature  of 
thofe  we  call  fecondary.  Of  this  laft 
is  confefTedly  the  refin  of  vegetables, 
which  is  fuppofed  to  be  a  combination 
of  eflential  oil  and  acid.  Nor  do  we 
know  what  feparation  or  other  changes 
may  go  on  in  the  procefs  of  digeftion. 

I  am  the  more  willing  to  afcribe  to 
the  bark  fome  very  fixed  or  other  parti- 
cular ftate  of  its  aroma,  as  I  have  been 
long  led  to  fufpec"t,  that  its  operation  is 
more  a  ftimulant  power,  than  we  mould 
expecl;  from  the  quantity  of  that  prin- 
ciple difcoverable  by  experiment,  or 
capable  of  being  afcertained  by  the 
fenfes. 

From  thefe  experiments  I  would  fur- 
ther infer,  that  the  principle  of  aftrin- 
gency  is  in  a  pretty  fixed  ftate  in  the 
bark,  as  the  diftilled  water  imparted  not 

the 
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the  flighted  tinge  to  a  chalybeate.  The 
refiduum  or  decoftion  {truck  a  faint 
green  colour  with  a  folution  of  fal  mar- 
tis.  From  the  time  the  maceration  was 
begun,  till  I  made  this  experiment,  the 
decodlion  was  feven  days  old.  I  (hall 
take  notice  of  the  green  colour  here- 
after. 

I  preferred  making  this  experiment 
with  the  quill  bark,  being  that  ufed  by 
Neuman  5  and  I  Was  pretty  certain,  that 
whatever  took  place  in  the  pale  bark,  as 
to  ftrength  and  fenflble  qualities,  would 
alfo  take  place  in  the  red,  only  in  a 
much  more  eminent  degree.  I  did  not 
however  repeat  this  experiment  with 
the  red  bark,  which  indeed  I  very  much 
regret  #. 

E  As 

*  I  have  fince  had  an  opportunity  of  diftilling  the  red 
bark  in  the  New  Difpenfary  of  Edinburgh,  in  company 
with  Dr  Webfter.  The  refult  was  much  more  evident 
than  in  my  trials  witli  the  pale  bark.  The  diftilled  water 
was  of  an  albefcent  colour ;  and,  on  examining  it  with  the 
microfcope,  we  were  much  amufed  with  feeing  the  oil 
globules  aflume  the  appearance  of  large  globes  of  filver 
dancing  in  a  fluid. 
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As  the  refiduum,  or  what  chemifts 
have  called  the  caput  mortuum,  nowife 
differed  from  a  decoction  prepared  for 
ufe,  I  was  willing  to  make  what  experi- 
ments on  that  preparation  were  fuggeft- 
ed  to  me  at  the  time  I  was  furniftied 
with  fuch  plenty  of  it.  Having  there- 
fore feparated  from  it  the  reiinous  de- 
polit,  by  {training  it  whilft  boiling,  and 
allowing  it  to  precipitate  when  cool,  I 
made  the  following  trials. 

Experiment  V. 

To  two  ounces  of  this  deception  I 
added  a  tea  fpoonful  of  oleum  tartari 
per  deliquium.  A  ladtefcence  immediate- 
ly took  place,  and  large  flocci  precipi- 
tated to  the  bottom  of  the  liquor  >  the 
tafte  was  a  neutral  of  bitter  and  alka- 
line ;  the  clear  liquor  was  little  changed 
in  colour. 


E  x  P  E- 
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Experiment  VI. 

To  two  ounces  of  the  fame  decoction 
was  added  a  fmall  quantity  of  mild  vo- 
latile alkali.  The  fame  phenomena  took 
place  as  in  Experiment  V. 

Experiment  VII. 

To  two  ounces  of  the  fame  decoction 
was  added  half  a  drachm  of  lixivium 
caufticum.  A  mafs  of  ragged  Jloccidi 
firft  waved  through  the  liquor,  part  of 
them  floated  to  the  top,  and  after  fome 
time  they  all  fubfided  to  the  bottom, 
though  not  fo  perfectly  as  in  Experi- 
ments V.  and  VI.  The  colour  was  of  a 
rufty  hue.  From  the  day  the  diftilla- 
tion  was  performed,  the  decoction  was 
now  feven  days  old. 

Experiment  VIII. 

To  four  ounces  of  the  fame  decoction 

E  2  was 
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was  added  an  equal  quantity  of  lime- 
water.  A  very  large  mafs  of  flocculi 
waved  in  the  liquor,  and  foon  after  pre- 
cipitated, leaving  the  clear  liquor  of  a 
more  intenfe  red  colour. 

I  found  that  this  liquor  had  no  tafte 
of  lime-water.  I  was  therefore  induced 
to  repeat  the  fame  experiment  on  the 
whole  quantity  I  had  of  the  decoction; 
and,  meeting  with  the  fame  refult,  I 
poured  fixed  air  into  the  clear  liquor, 
contained  in  a  fmall  cylinder  inverted 
in  a  bafon  containing  part  of  the  fame. 
I  added  the  fixed  air  very  cautiouily, 
but  was  certain  that  no  precipitation 
took  place,  either  of  calcareous  earth, 
or  colouring  matter ;  the  clear  liquor 
was  thin,  but  had  a  perceptible  tafte  of 
bitternefs  and  aftringency,  though  both 
were  very  faint. 

Experiment  IX. 

On  examining  the  matter  depolitecl 

from 
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from  the  decoction  by  means  of  the 
lime-water,  it  had  a  flimy  bitter  tafte, 
leaving  a  fenfe  of  roughnefs  on  the 
tongue. 

Experiment  X. 

Imagining  from  the  roughnefs  this 
depofit  left  on  the  tongue,  that  it  had 
carried  down  with  it  much  of  the  refin 
of  the  bark,  I  added  to  a  fmall  quantity 
of  it  a  folution  of  martial  vitriol.  A 
dirty  brown  fediment  immediately  took 
place,  which  deceived  me  at  firft,  but  I 
afterwards  recollected  that  it  was  pro- 
bably owing  to  the  calcareous  earth. 

Experiment  XI, 

To  difcover  more  clearly  the  nature 
of  this  depofit,  I  evaporated  it  to  the 
confidence  of  a  rob ;  but,  on  carrying 
the  evaporation  further,  it  began  to 
have  an  empyreumatic  fmell.  On  ta- 
king 
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king  it  off  the  fire,  it  had  now  acquired 
a  fenfible  tafte  of  lime-water ;  which,  I 
imagine,  proceeded  from  the  flight  cal- 
cination of  the  calcareous  earth  on  the 
fides  of  the  veffel.  The  veffel  was  one 
of  thofe  called  a  petty  pan. 

Experiment  XII. 

I  had  now  only  about  two  ounces  of 
this  depofit,  and  that  too  very  thin :  I 
however  added  to  it  fix  ounces  of  diftil- 
Ied  water ;  and,  putting  the  mixture  into 
a  fmall  but  wide-mouthed  phial  invert- 
ed in  a  fmall  bafon  containing  part 
of  the  fame,  I  impregnated  it  with 
fixed  air,  in  the  method  propofed  by 
Dr  Prieftley.  Having  therefore  forced 
out  the  liquor  and  agitated  it  into  the 
phial  four  feveral  times,"  I  difcontinued 
the  procefs,  and  allowed  the  liquor  to 
ft  and  for  an  hour.  The  depofit  was 
little  diminifhed  in  quantity.  On  pour- 
ing off  the  clear  liquor,  and  adding  to  it 

fome 
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fome  diluted  vitriolic  acid,  it  now  made 
a  flight  effervefcence.  The  depofit  had 
now  no  aftringent  tafte  that  I  could  per- 
ceive, but  was  fimply  bitter  and  flimy. 
It  did  not  effervefce  with  acids,  as  be- 
fore, nor  could  I  perceive  any  precipita- 
tion or  change  of  colour,  on  adding  to 
it  a  folution  of  martial  vitriol. 

From  thefe  experiments,  I  think,  we 
may  conclude,  that  the  addition  of  al- 
kalis, fixed  or  volatile,  is  improper  in 
preparing  a  decoftion  of  the  bark.  This 
practice,  I  imagine,  has  arifen  from  ma- 
ny different  opinions.  Some  by  this  me- 
thod fuppofed  that  they  corrected  an 
acid  which,  they  alledged,  was  the  caufe 
of  intermittent  and  other  fevers.  Others 
have  conceived,  that,  by  this  addition, 
they  reduced  the  refinous  matter  to  a 
faponaceous  nature,  more  foluble  in  wa- 
tery menftrua. 

Salt  of  wormwood  is  the  particular 
alkali  prefcribed  by  Mead  and  others, 

who, 
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who,  I  fuppofe,  imagined  that  by  this 
means  they  added  fome  additional  bit- 
ternefs  to  their  preparations.  Others 
have  employed  thefe  falts  as  deobjlruents, 
as  they  called  them,  to  obviate  the  fup- 
pofed  obftructing  power  of  the  bark. 

The  notion  of  reducing  the  refinous 
part  to  a  faponaceous  nature  is  plau- 
fible  in  theory ;  but  I  lhall  afterwards 
attempt  to  mow  that  it  cannot  be  redu- 
ced to  practice. 

The  other  opinions  are  perhaps  too 
abfurd  to  require  a  ferious  refutation. 

The  fenfe  of  roughnefs  on  the  tongue, 
which  the  depofit  at  firft  imparted,  was 
probably  owing  to  the  calcareous  earth, 
as,  when  this  laft  was  rediflblved  by  the 
fixed  air,  no  fuch  roughnefs  was  per- 
ceived. 

I  conducted  Experiment  XII.  as  quick- 
ly as  I  could,  being  apprehenfive  that 
much  of  my  depofit  would  be  rediffol- 
ved  in  the  water.  This,  however,  was 
not  the  cafe ;  and  I  hence  fufpect,  that 

fome 
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fome  real  change  is  produced  in  the 
matter  depofited,  and  that  the  precipi- 
tation is  not  the  mere  effect  of  a  repara- 
tion in  confequence  of  the  fuperior  at- 
traction thefe  bodies  have  for  water. 

My  decoction  and  depofit  being  now 
confumed,  I  made  trials  next  on  the  re- 
finous  matter  depofited  from  the  plain 
decoction ;  but  as  thefe  and  fundry 
other  experiments  of  a  like  nature  may 
be  introduced  more  properly  afterwards, 
I  mail  here  relate  my  further  trials  with 
the  lime-water. 

Experiment  X1IL 

To  one  ounce  of  powdered  quill  bark 
I  added  one  pound,  by  meafure,  of  foft 
water.  After  allowing  them  to  ftand 
twelve  hours,  I  poured  off  the  clear  li- 
quor. To  four  ounces  of  this  infurlon 
I  added  an  equal  quantity  of  lime-water. 
A  turbefcence  immediately  took  place, 

F  and 
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and  a  flocculent  cloud  foon  feparated  to 
the  bottom  of  the  veffel. 

Experiment  XIV. 

After  the  precipitation  of  this  floccu- 
lent cloud,  I  poured  off  the  clear  liquor, 
and  added  to  a  glafsful  of  it  a  fmall 
quantity  of  water  impregnated  with  fix- 
ed air.  A  precipitation  of  calcareous 
earth  immediately  took  place.  I  alfo 
poured  into  it  fixed  air  from  the  pipe  of 
my  apparatus ;  and  the  fame  appearance 
was  exhibited.  It  alfo  rendered  a  folu- 
tion  of  fal  martis  dirty-coloured. 

Experiment  XV. 

I  boiled  one  ounce  of  powdered  pale 
bark  in  two  pounds,  by  meafure,  of  wa- 
ter, till  one  half  remained  of  the  liquor. 
I  ftrained  it  whilft  boiling,  and  referved 
the  refin  for  other  purpofes.  To  four 
ounces  of  the  clear  deco&ion  was  added 

an 
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an  equal  quantity  of  lime-water.  A 
turbefcence  and  very  copious  precipita- 
tion took  place  immediately.    I  then 
poured  off  the  clear  liquor,  and  added 
to  a  glafsful  of  it  a  fmall  quantity  of 
the  mephitic  water.    A  la&efcence  im- 
mediately took  place,  and  calcareous 
earth  was  precipitated  j  but  not  near  fo 
much  as  in  the  infulion,  though  the 
quantities  and  proportions  were  alike 
in  both.    I  imagined  at  firft  that  I  was 
deceived,  when  I  found  that  it  produced 
nearly  the  fame  colour  with  a  chaly- 
beate, as  the  infufion.  I  therefore  tried 
my  other  ten",  viz.  of  pouring  the  air  in- 
to it  from  the  pipe ;  but  I  ftill  found, 
that  not  near  fo  much  earth  was  preci- 
pitated as  took  place  in  the  infufion.  It 
was  therefore  obvious,  that  though  the 
calcareous  earth  was  in  lefs  quantity  in 
the  clear  liquor  of  the  decoction,  it  was 
yet  in  fufficient  quantity  to  faturate  the 
acid  of  the  martial  vitriol. 


Ex- 
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Experiment  XVI. 

To  the  matter  feparated  from  the  in- 
fulion  by  means  of  the  lime-water  I 
added  a  fmall  quantity  of  diluted  vitrio- 
lic acid.  An  exceedingly  flight  effer- 
vefcence  took  place.  The  matter,  de- 
posited in  the  fame  manner  from  the  de- 
coction, made,  on  the  fame  trial,  a  much 
more  fenhble  efFervefcence. 

Experiment  XVII. 

To  difcover  more  accurately  the  ac- 
tion of  lime-water  on  the  bark,  I  re- 
verfed  the  method  of  preparing  Dr 
M'Bride's  infufion,  as  follows.  To  half 
an  ounce  of  powdered  red  bark  was  ad- 
ded half  a  pound,  by  meafure,  of  lime- 
water.,  Having  allowed  them  to  ftand 
twelve  hours,  I  poured  off  the  liquor, 
which  had  a  ftrong  tafte  of  lime-water, 
and  was  difagreeably  bitter.  As  Dr 
M'Bride  has  afierted,  that,  when  fixed 

air 
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air  is  thrown  into  fuch  infufions,  the 
calcareous  earth  only  is  precipitated,  I 
was  therefore  willing  to  give  as  ftrong 
an  impregnation  as  poflible.  For  this 
purpofe,  I  precipitated  the  lime  from 
the  infufion  by  means  of  fixed  air j  but 
found  that  the  calcareous  earth  did  take 
down  a  little  gummy  depofit,  for  the 
reafon,  I  fuppofe,  that  it  had  but  little  to 
take  down.  Having  decanted  the  infu- 
fion off  the  calcareous  earth,  I  again 
added  it  to  the  refiduum  \  I  added  next 
to  both  two  drachms  of  quicklime. 
"When  'the  whole  had  flood  about  an 
hour,  I  perceivdd  a  thin  film  of  a  gum- 
my appearance  interpofed  betwixt  the 
lime  and  the  body  of  the  liquor.  On 
making  the  veflel,  this  film  appeared 
again  about  half  an  hour  afterwards, 
and  continued  to  increafe,  I  fuppofe,  for 
the  twelve  hours  that  it  flood.  I  again 
decanted  off  the  clear  infufion,  and,  as 
formerly,  poured  no  more  fixed  air  into 
it  than  what  was  fufncient  to  precipi- 
tate 
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tate  the  lime.  I  again  added  the  infu- 
fion to  the  refiduum,  and,  as  formerly, 
added  to  both  two  drachms  of  quick- 
lime. I  foon  perceived  the  fame  kind 
of  gummy  film  as  above  defcribed.  It 
increafed  for  the  firft  five  or  fix  hours ; 
but,  to  my  great  furprife,  it  gradually 
afterwards  became  lefs  and  lefs,  and  at 
length  difappeared  almoft  entirely.  I 
now  poured  off  the  clear  infufion.  It 
was  very  thick,  and  tailed  ftrongly  of 
lime-water.  I  precipitated  the  lime 
from  it  by  fixed  air;  but  foon  found, 
that  a  confiderable  quantity  of  gummy 
matter  went  down  along  with  the  earth, 
leaving  the  infufion  about  as  thin  and 
weak  as  at  firft. 


Experiment  XIX. 

To  nearly  two  drachms  of  this  depo- 
fit  was  added  three  drachms  of  lixivium 
caufticum.  About  two  hours  after,  the 
depofit  was  completely  diflblved.  On 

this 
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this  folution  being  faturated  with  fixed 
air,  much  of  the  depofit  fubfided. 

Experiment  XX. 

To  a  finall  quantity  of  the  refinous 
matter  depofited  from  the  decodlions 
were  added  three  ounces  of  lime-water. 
No  appearance  of  folution  took  place. 
The  lime-water  even  retained  in  a  great 
meafure  its  own  colour. 

Experiment  XXI. 

To  a  fmall  quantity  of  the  refinous 
depofit  were  added  three  ounces  of  lixi- 
vium caufticum.  A  deep  crimfon  co- 
lour was  foon  produced,  and  the  folu- 
tion was  complete  in  a  few  hours. 

Experiment  XXII. 

To  two  ounces  of  a  ftrong  infufion  of 
red  bark  was  added  half  a  drachm  of 

lixivium 
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lixivium  caufticum.  A  precipitation  im- 
mediately began  to  form.  On  adding 
one  half  drachm  more,  the  liquor  be- 
came of  a  homogeneous  confiftence, 
and  remained  fo.  It  was  pretty  thick, 
and  of  a  deep  crimfon  colour. 

I  mail  now  attempt  to  account  for  the 
remit  of  the  preceding  experiments,  as 
well  as  I  can ;  and  in  this  I  am  much 
affifted  by  thofe  to  be  hereafter  men- 
tioned. 

In  Experiment  VIII.  we  have  feen, 
that  an  equal  quantity  of  lime-water 
was  decompofed  by  a  decoction  of  bark 
now  feven  days  old.  This  decompofi- 
tion  of  the  lime-water  feems  to  be  in 
fome  way  connected  with  the  ftate  and 
age  of  different  preparations  of  the 
bark.  In  Experiment  XIII.  and  XIV. 
this  did  not  take  place  to  fuch  a  remark- 
able degree.  In  the  frefh  infufion  very 
little  lime  feems  to  have  been  precipita- 
ted ;  in  the  frem  decoction,  however,  a 
,  considerable 
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considerable  quantity.  I  would  hence 
conjecture,  that  boiling  effects  that 
change  in  bark,  which  is  always  the 
more  perfect  confequence  of  age.  From 
thefe  experiments  we  muft  deduce  one 
of  two  conclusions,  viz.  either  that 
the  infusion  contains  lefs  fixed  air 
than  the  decoction,  or  that  it  contains 
it  in  a  more  fixed  state.  That  the 
infufion  contains  more  than  the  decoc- 
tion, but  in  a  more  fixed  ftate,  will,  I 
think,  be  proved  by  experiments  to  be 
hereafter  mentioned.  Alfo  that  the  de- 
coction contains  considerably  lefs  than 
the  infufion,  but  in  a  very  loofe  and 
evolved  ftate,  will,  in  my  opinion,  appear 
equally  evident. 

I  think  it  may  appear  obvious  from 
thefe  experiments,  that  lime-water  is  a 
very  improper  menftruum  for  the  bark. 

In  Experiment  XVI.  I  have  obferved, 
that  the  matter  precipitated  from  the 
infufion  effervefced  nightly  with  acids. 
Dr  Percival  did  not  carry  his  refearches 
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into  this  fubjed:  fo  far  as  might  have 
been  expected.  But  even  in  his  trial, 
had  he  allowed  his  infufion  of  bark  in 
lime-water  to  ftand  not  many  hours, 
that  ingenious  and  ufeful  experimenter 
would  have  found,  that  the  infufion 
would  have  loft  its  tafte  of  lime-water, 
and  precipitated  calcareous  earth  to  the 
bottom  of  the  vefTel. 

From  Experiment  XVII.  and  XVIII. 
it  appears,  that  the  lime-water,  in  a  (mall 
quantity,  is  able  to  precipitate  the  gum- 
my parts  of  the  bark ;  yet,  when  applied 
in  fuch  a  manner,  that  a  repetition  of 
its  force  mall  compenfate  for  its  weak- 
nefs,  it  is  even  capable  of  diflblving  the 
fame  matter  it  before  depofited.  This 
is  a  curious  fact ;  and,  I  imagine,  is  fome- 
what  analogous  to  the  action  of  fixed  air 
on  calcareous  earth. 

It  is  univerfally  known,  that  lime- 
water  is  capable  of  diflblving  animal 
jellies ;  but  few  perhaps  have  fuppofed 
that  it  is  by  any  means  a  folvent  of  vege- 
table 
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table  mucilages,  which  are  however  very 
fimilar  in  their  fenfible  qualities  to  the 
gelatinous  part  of  animals.  Lime-water 
and  cauftic  alkali  are  perhaps  very  fimilar 
in  their  effects  as  folvents  of  bodies.  I 
would  even  conjecture,  that  if  we  could 
accumulate  a  fum  of  the  powers  of 
quicklime,  in  the  form  of  lime-water, 
equal  to  that  of  cauftic  alkali,  their  fol- 
vent  powers  would  be  found  exactly 
alike, 

It  is  indeed  to  be  obferved,  that,  how- 
ever fimilar  vegetable  gum  and  animal 
gluten  may  be  in  their  fenfible  qualities, 
their  chemical  analyfis  afford  very  dif- 
ferent pi'oducts.  It  is  equally  obvious 
from  the  experiments  of  Beccari,  Par- 
mentier,  and  many  others,  that  the  con- 
crefcible  part  of  the  Farinacea,  (and 
perhaps  of  many  other  vegetables),  con- 
lifts  of  two  materials,  which,  though  fi- 
milar in  their  fenfible  qualities,  are  yet 
very  different  in  their  chemical  proper- 
ties.   It  has  been  denied  that  this  glu- 
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ten  vegeto-animale  was  capable  of  folu- 
tion  in  alkalis ;  but  Mr  M'Quer  very 
certainly  proved  the  contrary.  As  it  is 
proved  by  fair  experiment,  that  one  of 
thefe  materials '  is  of  an  animal  nature, 
and  is  that  of  the  two  which  is  moft 
difpofed  to  fermentation,  I  would  here 
conjecture,  that  the  gluten  vegeto-animale 
is  more  or  lefs  foluble  in  alkalis,  as  it 
contains  more  of  the  gluten  animate,  and 
lefs  of  the  amylum ;  alfo  that  the  fer- 
mentability  of  a  vegetable  in  a  greater 
or  lefs  degree,  is  an  index  of  its  con- 
taining more  of  the  gluten  animale,  and 
lefs  of  the  amylaceous  part.  Nor 
do  I  think  that  thefe  Speculations  will 
appear  extravagant,  when  we  confider 
that  the  bark  (according  to  Geoffroy) 
exhibited,  on  a  chemical  analyfis,  very 
many  of  the  properties  of  animal  mat- 
ter. 

It  would  be  foreign  to  my  fubjecl:  to 
enter  into  the  celebrated  doctrine  of 
Hales,  Haller,  and  efpecially  DrM'Bride, 

on 
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on  the  fubject  of  the  cementing  medium 
or  vinculum  of  bodies.  It  is  no  doubt 
a  fine  idea,  and  was  rendered  plaufible 
by  many  phenomena  in  chemical  philo- 
fophy .  I  cannot  however  perceive  how 
it  can  in  any  manner  be  ufefully  applied 
in  practice,  at  leaft  in  the  cafe  now  be- 
fore us.  Allowing  that  lime-water  was 
capable  of  difengaging  this  vinculum, 
how  are  we  certain  that  this  effect 
fhould  render  thefe  bodies  more  foluble 
in  water  ?  We  have  not  only  feen  that 
lime-water  precipitates  a  matter  in  de- 
coctions of  the  bark,  but  alfo  that  this 
matter,  when  freed  of  its  admixture 
with  earth,  feems  to  be  lefs  foluble  in 
water  than  before.  If  lime-water  had 
fuch  an  effect,  it  is  reafonable  to  expect 
that  it  mould  lhow  it  lefs  or  more  at 
the  firft  inftant.  Befides,  we  daily  ob- 
ferve,  that,  fo  far  from  being  probable 
that  this  fuppofed  primary  vinculum  re- 
fifts  the  folubility  of  thofe  bodies  in  wa- 
ter, it  evidently  appears,  that  the  fpon- 

taneous 
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taneous  precipitation  from  infufions  and 
decoctions  commences  and  keeps  regu- 
lar pace  with  the  efcape  of  this  fuppofed 
vinculum. 

I  think  I  have  difcovered,  that  lime- 
water,  with  particular  management,  may 
be  made  to  diffolve  the  gummy  parts  of 
bark.  But  how  are  we  to  conclude  that 
this  is  effected  by  the  ab ft r action  of  the 
fixed  air,  lince  cauftic  alkali,  which  does 
the  fame,  is  not  thereby  rendered  mild, 
or  capable  of  railing  any  effervefcence 
with  acids  ?  I  mult  alfo  obferve,  by  the 
way,  that  fuch  folutions  in  lime-water 
are  not  only  highly  naufeous,  but  often 
improper  in  practice. 

On  furveying  the  reafoning  of  Dr 
M'Bride,  we  are  indeed  furprifed  that 
this  ingenious  and  ufeful  philofopher, 
who  trufted  fo  much  to  the  antifep- 
tic  powers  of  the  bark,  Ihould  adpot 
a  method  of  depriving  it  of  that  very 
principle  wherein  he  fuppofed  its  an- 
tifeptic  properties  chiefly  relided.  Nor 

can 
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can  we  think  it  a  defideratum  in  practice, 
that  the  bark  mould  be  as  much  chan- 
ged in  its  nature  as  happened  to  the 
mutton  macerated  in  lime-water  by  Dr 
M'Bride.  With  bark  reduced  to  fuch  a 
ftate,  the  phyfician  could  no  more  cure 
fevers,  than  the  cook  with  mch  mutton 
could  make  an  agreeable  chop. 

It  may  be  worth  obferving,  that  lime- 
water,  at  leaft  in  the  way  we  employed 
it,  had  no  obvious  effect  on  the  refinous 
depofit.  After  it  had  precipitated  the 
gummy  matter  from  the  old  decoc- 
tion, the  clear  liquor  imparted  a  fenlible 
roughnefs  on  the  tongue.  From  thefe 
facts  I  would  infer,  that  the  decoction 
(contrary  to  the  afiertion  of  Dr  Lewis) 
does  really  contain  refin.  Moft  part  of 
the  gummy  matter  having  been  now  de- 
pofited  from  the  decoction,  I  would  alfo 
infer,  that  water  is  capable  of  fufpend- 
ing  the  refinous  matter,  lefs  dependent 
on  the  intervention  of  the  gum  than  has 
been  fuppofed ;  that  the  aftringency  of 

the 
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the  clear  liquor  was  more  fenfibly  felt, 
becaufe  the  refinous  matter  was  now  in 
a  naked  ftate,  or  deprived  of  its  ftieath- 
ing  gum ;  and  that  lime-water  diflblved 
this  gummy  depofit,  by  effeding  fome 
other  change  than  the  efcape  or  abforp- 
tion  of  its  fixed  air,  otherwife  the  water, 
according  to  Dr  M'Bride,  Ihould  have 
been  able  to  fufpend  the  gummy  matter 
after  the  lime  was  precipitated.  That 
part  of  the  refinous  matter  ftill  remains 
in  the  clear  liquor,  may,  I  think,  be  con- 
firmed, from  its  tafte,  and  from  the  crim- 
fon  colour  which  it  feems  to  acquire 
from  the  depofition  of  the  gummy  part. 
This  circumftance  of  its  colour  may  be 
illuftrated  by  what  every  perfon  would 
fuppofe  a  priori,  viz.  that  an  infufion  of* 
cochineal  and  mucilage  would  be  ren- 
dered much  brighter  by  a  feparation  of 
the  gum. 

As  I  obferved  a  frefh  precipitation 
take  place  in  the  remainder  of  the  clear 
liquor  of  the  infufion,  and  the  liquor 

afterwards 
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afterwards  lofing  the  tafte  of  lime-water, 
I  from  this  and  other  trials  difcovered 
that  thefe  experiments  with  lime-water 
might  be  ufed  as  tefts  to  compare  the 
relative  perifhable  nature  of  different 
preparations  of  bark,  and  of  different 
barks.  I  therefore  proceeded  as  fol- 
lows. 

Experiment  XXIII. 

Though  the  following  experiments 
were  not  all  made  on  the  fame  infufions 
and  decoctions,  yet  they  were  made  on 
infufions  and  decoctions  of  the  fame 
age  and  ftrength,  as  marked  in  my  notes. 
I  mail,  therefore,  to  avoid  repetitions, 
connect  them  here  in  the  beft  order  I 
can. 

An  infufion  and  decoction  of  pale 
bark  were  made  of  equal  ftrength,  (I 
mean  with  equal  proportions  of  bark 
and  water).  To  four  ounces  of  ep.ch 
was  added  an  equal  quantity  of  lime- 
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water.    After  fix  days,  the  decoction 
ceafed  to  have  a  tafte  of  lime-water.  I 
added  to  it  other  two  ounces  of  lime- 
water.   A  very  fmall  precipitation  took 
place  •>  but  it  retained  a  flight  tafte  of 
lime-water,  which  continued  fo  long  as 
I  kept  it.    The  infufion  ceafed  to  have 
a  tafte  of  lime-water  on  the  fixth  day 
alfo.  To  it  likewife  I  added  two  ounces 
of  lime-water.    A  confiderable  precipi- 
tation took  place,  and  the  infufion  had 
no  tafte  of  lime-water.  On  adding  ano- 
ther ounce  of  lime-water,  it  again  ac- 
quired a  flight  tafte  of  the  lime,  which 
difappeared  in  a  few  hours.    I  again 
added  an  ounce  of  lime-water;  but  it 
now  retained  its  tafte  of  lime-water  as 
long  as  I  kept  it. 

From  this  experiment  we  fee,  that  the 
bark  very  foon  runs  into  fermentation, 
and  that  the  decoction  affords  lefs  fixed 
air  than  the  infufion.  I  had  perhaps  not 
examined  the  decoction  foon  enough, 

other 
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other  bufinefs  often  coming  in  the  way  5 
but  I  was  certain,  from  other  trials,  that 
the  decoction  ferments  fooneft. 

From  the  infufion  decomposing  a 
greater  quantity  of  lime-water,  it  is 
evident  that  it  contains  more  fixed  air 
than  the  decoction.  From  this  air  be- 
ing in  a  more  fixed  ftate  in  the  infulion 
than  in  the  decoction,  the  former  mull 
be  lefs  perifhable  than  the  latter.  And, 
laftly,  that  cold  water  extracts  the  prin- 
ciples of  the  bark  in  a  more  undecom- 
pofed  .ftate  than  boiling. 


Experiment  XXIV. 

An  infufion  and  decoction  of  red  bark 
were  made  in  the  fame  proportions  as 
the  preceding.  To  four  ounces  of  each 
was  added  an  equal  quantity  of  lime- 
water.  The  decoction  ceafed  to  have  a 
tafte  of  lime-water  on  the  eighth  day. 
The  infufion  retained  a  confiderable 

H  2  tafte 
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tafte  of  lime-water  till  the  fourteenth 
day.  I  added  more  to  the  decoction, 
till  it  had  a  tafte  of  lime-water,  in  all 
four  and  a  half  ounces.  The  infufion 
required  nearly  double  that  quantity  to 
retain  a  permanent  tafte  of  lime-water. 
The  precipitations  were  more  copious 
from  the  red  than  the  pale  bark. 

Had  I  known  what  after-experiments 
taught  me,  I  would  not  have  added  the 
lime-water  when  the  infufions  and  de- 
coctions were  frefh,  as  in  this  way  they 
fooner  lofe  their  tafte  of  lime-water. 

From  thefe  experiments  I  would  in- 
fer, that  decoctions  and  infufions  of  red 
bark  are  lefs  perifhable  than  thofe  of 
the  pale  \  that  they  furnifh  not  only  a 
greater  quantity  of  fixed  air,  but  alfo  a 
more  copious  depofttion  of  the  extrac- 
tive matter  of  the  bark. 

As  my  experiments  were  made  by 
adding  the  lime-water  whilft  they  were 
frefli,  I  cannot  conclude,  that  thofe  pre- 
parations 
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parations  would  keep  unfermenting  the 
length  of  time  only  that  the  decompofi- 
tion  of  the  lime-water  took  place.  I 
before  obferved,  that,  after  thefe  experi- 
ments were  made,  I  found  that  lime- 
water  confiderably  accelerated  the  fe- 
paration  of  their  fixed  air,  and  its  own 
decompofition 

I  muft  own,  that  I  was  very  much  fur- 
prifed  at  the  refult  of  thefe  experiments. 
I  could  not  have  conceived  that  bark  of 
any  kind  could  furnifh  fuch  an  immenfe 
quantity  of  fixed  air.  That  part  of  this 
gas  may  be  a  child  of  age  and  fermen- 
tation, I  fhall  not  venture  to  deny  j  but 
from  the  frefli  decoction  furnifhing  it 
in  considerable  quantity,  I  am  led  to 
think  that  a  great  part  or  moll  of  it 
exifts  ready  formed  in  the  bark. 

I  fhall  now  relate  fome  experiments 
conducted  on  a  different  plan. 

Expe- 

*  The  lime-water  imparts  a  naufeous  fmell  and  tafte  to 
a  frefli  infufion  ;  it  however  prevents  the  putrid  fmell 
which  thefe  preparations  acquire  by  ftanding. 
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Experiment  XXV. 

To  two  ounces  of  infufion  of  pale 
bark,  whilft  frefh,  I  added  a  tea  fpoon- 
ful  of  my  chalybeate.  I  alfo  mixed  the 
fame  quantities  and  proportions  of  the 
decoction  and  chalybeate.  The  decoc- 
tion ftruck  a  pretty  deep  purple  in  a 
very  fhort  time.  The  infufion  was 
longer  in  finking  any  colour,  but,  on 
ftanding,  became  much  darker  coloured 
than  the  decoction. 

Experiment  XXVI. 

To  two  ounces  of  the  infufion  of  pale 
bark,  now  four  days  old,  was  added  a 
tea  fpoonful  of  the  chalybeate.  I  alfo 
mixed  the  fame  quantities  and  propor- 
tions of  a  decoction  four  days  old  and 
a  chalybeate.  The  infufion  now  ftruck 
a  purple  colour  much  more  fuddenly 
than  when  frefh,  but  did  not  become 
darker  by  ftanding.    In  the  colour, 

and 
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.and  quick  appearance  of  the  colour,  it 
much  refembled  the  decoction  of  Expe- 
riment XXV.  The  decoction  inftantly 
ftruck  with  the  chalybeate  a  greenifh 
colour. 

Experiment  XXVII. 

To  an  infufion  eight  days  old  I 
added  a  chalybeate  ;  a  beautiful  green 
colour  was  inftantly  produced.  To 
a  decoction  of  about  the  fame  age 
and  ftrength  I  alfo  added  a  chalybeate. 
A  green  colour  was  immediately  pro- 
duced, but  confiderably  lighter  than  in 
the  infufion. 

This  green  colour  I  had  very  early 
difcovered  by  accident,  and  was  much 
puzzled  to  account  for  it  -?  neither  could 
I  find  that  any  author  had  taken  notice 
of  it.  I-  have  fince,  however,  found,  that 
Dr  Lewis  had  alfo  obferved  this  appear- 
ance, and  had  therefore  fuppofed  that 

the 
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the  bark  was  an  exception  from  other 
aftringents  on  this  account.  I  am  not 
a  little  furprifed,  that  the  accurate  Dr 
Percival,  who  feems  fo  much  difpofed  to 
examine  the  opinions  of  that  learned 
and  judicious  chemift,  mould  not  have 
obferved  this  circuraftance  of  the  green 
colour,  either  in  Dr  Lewis's  works,  or 
in  his  own  experiments.  For  my  own 
part,  I  remember  perfectly  well,  that  I 
firft  obferved  it  in  making  experiments 
with  an  old  infufion.  I  muft  therefore 
fufpect,  that  Dr  Lewis,  however  accu- 
rate in  other  matters,  was  in  this  decei- 
ved, by  not  attending  fufRciently  to  the 
age  of  his  preparation. 

Other  experiments  difcovered  to  me 
its  true  nature,  and  furnifhed  me  with 
fome  ufeful  tefts  in  examining  the  ftate 
of  different  preparations  of  the  bark ; 
but  as  my  obfervations  on  the  nature 
of  ink  are,  fo  far  as  I  know,  in  a  great 
meafure  new,  I  have  allotted  to  that 
fubjedt.   a  diftincl:  part  of  this  eflay, 

where 
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3  here  I  mall  attempt  to  account  for  the 
preceding  and  fome  of  the  following 
experiments. 

Experiment  XXVIII* 

I  mall  not  here  relate  the  minute  cir- 
cumstances of  the  experiments  compre- 
hended under  this  divifion,  but  obferve 
once  for  all,  that  both  infufions  and  de- 
coctions of  the  red  bark  ftrike  a  darker 
colour  with  chalybeates  than  thofe  of 
the  pale.  I  alfo  obferved  the  very  fame 
circumftances  (refpecting  the  age  and 
colour)  in  the  decoction  and  infufion  of 
the  red  as  in  thofe  of  the  pale  bark; 
with  this  difference,  that  both  thofe  of 
the  former  were  much  older  before  they 
{truck  a  green  colour  with  the  chaly- 
beate. The  decoction  did  not  produce 
a  green  colour  till  it  was  fourteen  days 
old;  the  infufion,  not  till  it  was  about 
three  weeks  old. 
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From  thefe  experiments  I  infer,  that 
the  preparations  of  red  are  not  only 
much  ftronger  than  thofe  of  the  pale 
bark,  but  are  alfo  much  lefs  perifhable. 
I  think  we  may  alfo  fee  the  fallacy  of 
eftimating  the  ftrength  of  a  vegetable 
aftringent  by  the  colour  it  ftrikes  with 
chalybeates.    The  fudden  appearance 
of  the  colour  is,  I  apprehend,  to  be  con- 
fidered  as  a  fign  of  the  weaknefs  of  fuch 
preparations.   Hence  I  imagine  that  Dr 
Percival  might  have  confidered  the  cold 
infufion   as   the   ftrongeft,  becaufe  it 
ftruck  the  colour  more  fiowly,  but  was 
darker  than  the  decoction,  after  it  had 
flood  for  fome  time.    It  may  however 
be  faid,  that  this  efFecl:  may  take  place 
from  the  evolved  ftate  of  the  fixed  air 
in  the  decoction,  when  the  principle  of 
aftringency  may  remain  the  fame  as  in 
the  infufion.    It  is  however  obfervable, 
that  the  ftrength  of  thefe  preparations 
fuffers  by,  and  keeps  regular  pace  with, 
the  feparation  and  efcape  of  their  fixed 

air. 
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air.  I  am  hence  led  to  think,  that  fixed 
air  conftitutes  an  eflential  part  of  this  ' 
principle  of  aftringency.  Allow  me  the 
holdnefs  to  conjecture,  that  a  combina- 
tion of  fixed  air,  as  an  acid,  with  the  ef- 
fential  oil,  may  by  fome  particular  mo- 
dification conftitute  the  refin  itfelf.  It 
js  here  proper  to  obferve,  that  a  weak 
infufion  of  the  bark,  though  frelh,  ftrikes 
no  green  colour  with  chalybeates.  I 
therefore  conclude,  that  the  more  fud- 
den  production  of  colour  in  the  decoc- 
tion was  owing  *  to  a  more  evolved  fiate 
of  this  gas  than  in  the  infufion }  and 
that  the  green  colour  not  only  proceed- 
ed from  a  ftill  more  evolved  ftate  of 

I  2  this 

*  Since  this  paper  was  given  in  to  the  Harveian  Socie- 
ty, I  have  rather  altered  my  opinion  on  this  fubject.  I 
think  we  have  no  evidence  from  thefe  experiments,  nor 
indeed  from  any  analogy  of  the  effects  of  fixed  air  on  iron 
or  other  bodies,  to  make  us  fuppofe  the  various  ftates  of 
this  gas  as  the  caufe  of  thefe  different  circumftances  in  the 
production  of  ink.  I  will  therefore,  for  the  prefent,  only 
confider  thefe  different  appearances  in  the  colour  ftruck  by 
chalybeates,  as  criteria  or  figns  only  of  the  different  condi- 
tions of  infufions  and  decoctions. 
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this  gas,  but  alfo  from  there  being  a 
lefTer  quantity  in  the  preparation. 

On  thefe  principles,  I  would  alledge, 
that  any  procefs  tending  to  difengage 
the  fixed  air  of  the  bark  muf!  be  hurt- 
ful in  preparing  it. 

I  mall  difmifs  this  part  of  my  fubjedl, 
by  making  fome  application  of  the  above 
experiments,  as  tefts  of  the  ftate  of  difr 
ferent  preparations  of  the  bark. 

The  more  fuddenly  any  preparation 
of  the  bark  ftrikes  a  colour  with  chaly- 
beate s,  we  may  be  the  more  allured  that 
the  preparation  is  in  a  fermenting  ftate. 
If  the  colour  is  purple,  the  fermenta- 
tion has  not  yet  far  advanced  -?  if  it  is 
of  a  dark  green,  the  fermentation  has 
advanced  a  little  farther;  if,  again,  the 
green  is  of  a  lighter  hue,  it  is  ftill  far- 
ther advanced  ;  but  if  no  colour  is  pro- 
duced, which,  by  the  by,  I  never  knew 
to  take  place,  I  fhould  then  conclude, 
that  a  total  avolation  of  this  gas  has  hap- 
pened, 

Having 
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Having  thus  found  that  chalybeates 
were  fuch  a  fallacious  teft  of  the  original 
itrength  of  different  preparations  of  the 
bark,  I  was  led  to  pay  more  particular 
attention  to  the  age  and  Irate  of  thefe 
preparations,  before  I  formed  any  deci- 
ded opinion.  I  indeed  fuppofe,  that  every 
perfon  making  fuch  experiments  will 
find,  that  the  fenfation  on  the  tongue  is 
the  moft  unexceptionable  criterion  of 
the  aftringency  of  any  vegetable  what- 
ever. I  however  imagine,  that,  with 
the  above  precautions,  chalybeates  are 
not  only  ufeful  tefts  of  their  age  and 
ftate,  but  are  confequently  excellent 
criteria  of  their  prefent  freihnefs  and 
ftrength. 

As  Dr  Percival  has  made  many  expe- 
riments, than  which  none  can  be  more 
decifive  and  well  directed,  I  thought  I 
could  not  fatisfy  myfelf  better  on  this 
fubjecT:  than  by  following  the  fame 
fteps. 


Expe- 
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Experiment  XXIX. 

I  therefore  tried  Dr  PercivaPs  fecond 
experiment  of  boiling  the  refidua  of  the 
decoction  and  infulion.  I  concluded 
from  my  trials  alfo,  that  the  decoctions 
were  of  equal  ftrength.  I  muft  how- 
ever fufpect,  that  this  by  no  means 
proves  that  the  original  decoction  was 
equally  ftrong  as  the  infulion.  From 
other  experiments  I  would  infer,  that 
in  both  refidua  as  much  refin  remained 
as  boiling  water  is  able  to  fufpend.  To 
illuftrate  this,  in 

Experiment  XXX. 

I  tried  and  found,  that  an  infulion 
of  the  refiduum  of  the  deco&ion  was 
ftronger  than  a  decoction  of  the  fame 
refiduum  in  the  fame  proportions  of  refi- 
duum and  water. 

Expe- 
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Experiment  XXXI. 

I  alfo  found,  that  an  infufion  of  the 
refiduum  of  thefirft  infufion  was  ftronger 
than  a  deco&ion  of  the  fame  refiduum 
in  the  fame  proportions  of  refiduum  and 
water. 

I  could  not  account  for  the  refiilt  of 
this  laft  experiment  at  the  time  I  made 
it.  I  however  think,  that  I  afterwards 
difcovered,  that  boiling  is  able  to  de- 
ftroy  the  aftringency  of  the  bark  en- 
tirely, and  always  impairs  it  lefs  or 
more.  I  am  forry  I  did  not  carry  thefe 
experiments  farther  j  but  I  did  not  then 
fo  fully  fee  their  importance.  I  would 
now  conclude,  that  the  cold  infufion  of 
the  bark  is  in  many  refpects  preferable 
to  the  decoction. 

Dr  Lewis  has  told  us,  that  the  refin 
of  the  bark  is  in  no  degree  foluble  in 
water.  Others  have  compared  infufions 
and  decodions  to  an  emulfion.  That 
the  gum  affifts  in  the  fufpenfion  of  the 

refin, 
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refm,  I  will  not  deny  -  but  that  the  re- 
finous  part  is  infoluble  in  water,  is,  I 
think,  evidently  a  miftake.  I  apprehend 
that  few  experiments  might  have  been 
neceflary  to  fatisfy  us  of  this ;  I  believe 
it  is  an  eftablilhed  principle  in  phyfiolo- 
gy,  that  wTe  feel  not  the  tafte  of  bodies, 
but  in  a  ftate  of  folution.  Now,  we 
certainly  do  feel  an  aftringent  tafte  in 
the  refin  of  the  bark ;  which,  I  imagine, 
would  never  happen,  unlefs  that  refin 
was  Ibluble  in  the  faliva. 

Before  I  go  farther,  it  is  here  proper 
to  obferve,  that,  in  mentioning  the  pre- 
parations with  which  I  conducted  thefe 
experiments,  when  I  fpeak  of  a  decoc- 
tion being  of  equal  ftrength  as  an  infu- 
fion,  I  mean  the  proportion  of  an  equal 
quantity  of  bark  boiled  in  a  double 
quantity  of  water,  till  one  half  of  the 
liquor  (or  the  quantity  of  the  infufion) 
is  evaporated.  In  like  manner,  when  I 
fpeak  of  decoctions  or  infufions  of  red 
and  pale  bark  being  of  equal  ftrength,  I 

mean 


%uitt  and  Red  Barks.  73 

mean  relatively  to  the  proportion  of  an 
equal  quantity  of  bark  and  water. 

Experiment  XXXII. 

I  feparated  the  refinous  depofits  of 
the  decoctions  of  the  refidua  of  the  ori- 
ginal infufion  and  decoction  \  and  found 
that,  as  near  as  I  could  guefs,  an  equal 
quantity  was  depofited  from  both.  This 
refult  directed  me  much  to  the  infe- 
rence I  have  drawn  in  explaining  the 
nature  of  Experiment  XXIX. 

From  all  thefe  experiments,  (which, 
it  is  proper  to  obferve,  were  made  on 
the  pale  bark),  I  think  we  may  infer, 
that  the  practice  of  throwing  away  the 
refidua  of  infufions  and  decoctions  of 
bark  is  really  a  piece  of  profufion.  They 
may  be  applied  to  very  ufeful  purpofes, 
more  efpecially,  as  we  mall  mow,  in  the 
making  of  tinctures.  I  would  even 
fufpect,  that  the  refiduum  of  an  infufion 
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of  red  bark  would  be  little  lefs  ftrong 
than  genuine  powder  of  pale  bark.  It 
however  never  occurred  to  me  to  make 
this  experiment. 

I  think  it  unnecefiary  to  relate  the 
particular  experiments  on  the  triturated 
infufion.  I  would,  however,  obferve, 
that  fuch  fufpenfions  are  by  no  means 
complete.  I  always  found  that  thofe 
infufions  let  fall  a  quantity  of  fediment, 
which  was  no  more  than  fine  alcohol  of 
bark  j  but,  even  after  this  depofition,  I 
Hill  thought  the  infuiion  ftronger  than 
thofe  made  without  trituration.  When 
I  fpeak  of  ftrength,  I  mean  of  the  bitter 
and  aftringent  parts ;  for  I  am  pretty 
certain  that  the  aromatic  fuffer  by  this 
procefs,  as,  during  the  trituration,  a 
ftrong  fmell  of  bark  is  diflufed  and  diffi- 
£>ated  in  the  circumambient  air.  It  did 
not  appear  to  me  that  a  decoction  of  the 
refiduum  of  the  triturated  infuiion  was 
fenfibly  weaker  than  a  decoclion  of  the 

refiduum 
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refiduum  of  the  plain  infufion.  But  Dr 
Percival  thinks  it  was. 

Experiment  XXXIII. 

I  boiled,  equal  quantities  of  the  fimple 
and  triturated  infulions.  The  triturated 
infufion  became  confiderably  more  tur- 
bid than  the  other ;  and,  on  cooling,  let 
fall  a  greater  quantity  of  fediment.  I 
again  boiled  both,  and  ftrained  them 
through  a  double  cloth  \  but  found  that 
a  fediment  ftill  fubnded  from  the  tritu- 
rated infufion.  I  again  fubjedted  them 
both  to  the  boiling  heat,  and  ftrained 
them,  whilft  boiling,  through  a  very 
thick  layer  of  lint.  The  clear  decoc- 
tions, on  cooling,  precipitated,  fo  far  as 
I  could  judge,  an  equal  quantity  of  re- 
finous  depofit. 

From  this  experiment  I  am  led  to 
tJiink,  that  trituration  affifts  the  fufpen- 
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lion  of  the  bark  in  water  much  in  the 
form  of  emulfions.  The  method,  there* 
fore,  propofed  by  Dr  Fothergill,  may, 
under  certain  circumftances,  be  ufeful. 
I  prefume,  however,  that  it  can  only  be 
applied  for  the  fufpenfion  or  diffufion  of 
fine  powder  of  entire  bark;  as,  if  we 
were  to  add  thefe  matters  in  making  an 
infufion,  we  mould  certainly  fo  burden 
the  folvent  powers  of  the  water,  that  lefs 
of  the  foluble  matter  of  the  bark  would 
be  taken  up.  I  think  this  experiment 
not  only  proves  that  refin  is  difiblved 
in  an  infufion  of  the  bark,  but  alfo  that 
the  fame  refin  is  made  incapable  of  fur- 
ther folution  by  means  of  boiling.  The 
gummy  part  alfo  is  now  depofited  in 
confiderable  quantity. 

Experiment  XXXIV. 

I  infufed  an  ounce  of  bark  in  twelve 
ounces  of  foft  water,  and  let  them  ftand 

three 
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three  days.  The  clear  liquor  was  then 
decanted  off,  and  the  fame  quantity  of 
frefh  water  added  to  the  refiduum.  For 
reafons  I  mail  afterwards  mention,  I  dif- 
continued  the  term  of  three  days  in- 
fufion,  and  only  allowed  twelve  hours 
for  each.  This  procefs  was  repeated 
twenty-two  times.  The  water  then 
came  off  clear  and  infipid.  The  refi- 
duum was  of  confiderably  lefs  bulk  than 
the  original  powder,  and  exhibited  a 
gritty  and  fomewhat  filamentous  look 
and  feel.  I  infufed  two  drachms  of  this 
refiduum  in  an  ounce  of  rectified  fpirit. 
After  ftanding  forty-eight  hours,  the  in- 
jfufion  acquired  a  pale  colour.  Its  tafte 
was  confiderably  bitter,  but  I  could 
perceive  no  fenflble  aftringency. 


Experiment  XXXV. 

I  boiled  the  remainder  of  the  refi- 
duum in  twelve  ounces  of  water.  A 

very 
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very  flight  yellowifh  colour  was  percei- 
ved. I  inftantly  ftrained  it  through 
lint  2  foixt  before  I  could 

venture  to  tafte 
the  deco&ion,  it  let  fall  a  fmall  quanti- 
ty of  a  blackifh  powder,  after  which 
the  liquor  was  clear  and  taftelefs.  This 
black  powder  had  much  of  the  appear- 
ance of  refln,  but  did  not  impart  any 
fenlible  roughnefs  to  the  tongue. 

Thefe  experiments  were  made  with 
the  pale  bark,  being  that  which  I  had 
in  greateft  plenty  at  the  time. 

It  may  appear  extraordinary,  thatj  in 
Experiment  XXXIV.  twenty-two  afFu- 
lions  of  water  fhould  have  exhaufted 
the  ftrength  of  my  bark,  when  it  requi- 
red thirty  fuch,  and  thefe  continued 
three  days  each,  to  exhauft  that  of  Dr 
Percival.  From  comparing  many  of  my 
experiments  with  Dr  Percival's,  I  am 
led  to  think,  that  his  bark  mult  have 
been  much  ftronger  than  my  pale  bark. 
I  think  I  can  alfo  perceive  a  reafon  why 

Dr 
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Dr  Percival's  bark  required  a  greater 
number  of  afFufions  than  mine,  and  for 
which  I  left  off  allowing  the  infufions 
to  ftand  fo  long  as  his  did.    When  my 
infufion  remained  much  longer  than 
twelve  hours,  I  obferved  a  pretty  thick 
layer  interpofed   betwixt  the  powder 
and  the  body  of  the  liquor.    I  imagi- 
ned, on  firft  obferving  it,  that  it  might 
be  owing  to  a  folution  of  part  of  the 
gummy  matter,  not  yet  difFufed  through 
the  infufion :  but,  on  making  the  glafs 
brifkly,  the  fame  appearance  very  foon 
returned;  which  convinced  me,  that 
cold  water,  after  having  diflblved  a  gi- 
ven quantity  of  bark,  is  at  a  ftand,  and 
precipitates  that  which  at  firft  it  diflbl- 
ved in  an  impeded:  ftate.  However 
that  be,  it  very  certainly  becomes  weak- 
er by  ftanding  after  fuch  an  appearance 
takes  place.    Hence  the  impropriety  of 
allowing  bark  to  ftand  too  long  in  infu 
fion.   On  thefe  principles  I  would  part- 
ly account  for  the  difference  betwixt  Dr 
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Percival's  experiments  and  my  own.  I 
would  even  fufped,  that  each  new  afFu- 
fion  would  gain  nearly  as  much  from 
this  gummy  layer  as  from  the  renduum 
itfelf.  This  experiment  alfo  renders  it 
probable,  that  the  refin  is  foluble  in  wa- 
ter without  the  intervention  of  gum. 
We  know  that  gums  have  almoft  no  li- 
mitation in  their  folubility  in  water, 
and  acquire  a  thicknefs  equal  to  bal- 
fams ;  but  we  here  fee  evident  limits  to 
the  folubility  of  the  matter  of  the  bark. 
Is  not  this  probably  owing  to  the  water 
being  already  faturated  with  the  refin, 
which  feems  to  be  as  little  liable  to 
rpontaneous  feparation  as  the  gum  it- 
felf  ?  \{W      .    '  ■ 

From  Experiment  XXXV.  I  imagine, 
that  boiling  water  does  not  fufpend  re- 
fin as  a  folvent,  but  efFe&s  what  may  be 
called  a  temporary  fufion.  I  think  it 
will  appear  reafonable  to  fuppofe  the 
blackifh  powder  of  a  refinous  nature,  as 
it  had  all  the  external  appearance  of 

that 
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that  matter.  Its  want  of  tafte  might  be 
owing  partly  to  the  boiling,  but  princi- 
pally to  its  infolubility  in  the  faliva.  I 
think  the  experiment  of  the  fpirituous 
infufion  proves,  that  all  the  ufeful  parts 
of  bark  are  not  to  be  extracted  by  wa- 
ter alone  :  It  is  probable  the  fpirit  might 
have  extracted  more,  had  the  infufion 
been  allowed  to  ftand  longer. 

Experiment  XXXVI. 

I  next  proceeded  to  try  the  effect  of 
repeated  coctions.  I  followed  Dr  Per- 
cival's  general  plan,  but  did  not  inclofe 
the  powder  in  a  bag.  I  ftrained  the 
boiling  decoction  each  time  through  a 
fmall  double  cloth.  The  refiduum  now 
remaining  in  the  cloth,  I  boiled  both 
together  in  the  frefh  parcels  of  water. 
It  is  proper  to  acknowledge,  that  I  em- 
ployed the  refiduum  of  a  former  decoc- 
tion in  this  experiment.   After  thirteen 
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coctions,  the  liquor  came  off  clear  and 
taftelefs.  I  imagine  it  might  have  taken 
about  fifteen  coitions,  if  frefh  bark  had 
been  ufed. 

Experiment  XXXVII. 

To  two  drachms  of  the  refiduum  I 
added  one  ounce  of  rectified  fpirit ;  but, 
to  my  no  fmall  furprife,  the  tincture  was 
more  infipid  than  the  tincture  of  the  re- 
fiduum of  the  infufion.  It  was  indeed 
confiderably  weaker. 

I  think  I  can  perceive  how  Dr  Perci- 
val  has  been  milled  in  this  experiment. 
He  does  not  relate  the  particulars  of  his 
procefs ,  but,  if  he  conducted  the  coc- 
tions  as  he  did  the  infuflons,  to  wit,  by 
allowing  them  to  Hand  for  fome  time, 
and  then  decanting  off  the  clear  liquor, 
it  is  obvious,  that  along  with  his  rerl- 
duum he  would  have  the  relinous  depo- 
flt  of  each  decoction.    In  my  trials,  I 

obferved 
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obferved  a  refinous  matter  depofited 
from  the  firft  even  to  the  ninth  decoc- 
tion, and  there  was  nearly  as  much  in 
the  fourth  as  in  the  firft  co&ion.  After 
the  fourth,  however,  it  became  gradually 
lefs,  and  afiumed  a  blackifh  colour.  I 
muft  therefore  fiupedt.,  that  Dr  Percival's 
tin&ure  was  made  up  of  a  quantity  of 
this  refinous  depofit.  From  the  firft 
eight  coitions  I  had  collected  a  confi- 
derable  quantity  of  this  matter.  It  is 
indeed  probable,  that  a  great  part  of 
this  depofit  would  be  difiipated,  or  (if  I 
may  be  allowed  the  exprefiion)  decom- 
pofed  by  the  boiling  employed  by  Dr 
Percival.  It  is  however  probable,  that 
a  very  minute  quantity  remaining  would 
be  fufficient  to  impregnate  fuch  a  finall 
quantity  of  rectified  fpirit. 

From  this  experiment  I  would  infer, 
that  repeated  coclions  are  capable  of 
melting  out'  moft  part  or  perhaps  all  of 
the  refin  of  the  bark.  One  would  fup- 
pofe,  that  if  the  heat  was  the  fole  agent 

L  2  t  m 


84  Experiments  on  the 

in  this  procefs,  the  refin  would  all  melt 
out  in  the  firft  boiling;  but  this  is 
evidently  not  the  cafe,  though  Dr  Lewis 
has  afierted  the  contrary.  From  this 
experiment  I  was  led  to  fufpec~t,  that 
very  long  boiling  might  entirely  decom- 
pofe  the  principles,  and  more  efpecially 
the  refin  of  the  bark.  I  therefore  made 
the  following  trial. 

Experiment  XXXVIII. 

I  had  by  me  a  considerable  quantity 
of  the  refidua  of  infufions  and  decoc- 
tions of  red  and  pale  bark,  which,  when 
mixed  and  dried  a  little,  were  tolerably 
ftrong.  I  boiled  three  ounces  of  thefe 
refidua  in  a  gallon  of  water.  When  the 
liquor  was  evaporated  to  about  three 
Englifh  pints,  I  added  another  gallon.  I 
continued  boiling  and  adding  frefh  par- 
cels of  water  for  four  days,  including 
much  of  the  night  alfo.    When  I  took 

out 
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out  fome  of  the  decodtion  from  the  be- 
ginning of  the  boiling,  and  ftrained  it 
through  lint,  it  depolited,  .«when  cool, 
a  very  conflderable  quantity  of  reflnous 
mattery  but  after  this  long  continued 
boiling,  when  I  ftrained  the  whole  boil- 
ing decoction  through  lint,  it  depofited, 
when  cool,  about  the  fame  quantity  of 
refmous  matter  that  a  quart  of  the  de- 
coction at  firft  did.  This  depofit  was 
quite  black,  and  had  no  tafte  that  I  could 
difcern.  The  decodlion  was  of  a  pale 
colour,  and  had  a  faintly  bitter  tafte,  ac- 
companied with  a  kind  of  difagreeable 
harfhnefs. 

Experiment  XXXIX. 

To  four  ounces  of  this  decodlion  I 
added  two  ounces  of  lime-water.  A 
flight  turbefcence  took  place,  with  fome 
little  precipitation.  I  kept  the  mixture 
about  ten  days  \  but  it  ftill  retained  its 
tafte  of  lime-water. 

Expe- 
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Experiment  XL. 

To  two  drachms  of  the  refiduum  of 
this  decoction  I  added  one  ounce  of  rec- 
tified fpirit  of  wine.  The  infufion  gain- 
ed fome  little  colour ;  but  I  could  not 
perceive  in  it  any  fenfible  tafte. 

From  thefe  experiments,  I  think,  wc 
may  infer,  that  the  watery  extract  of 
the  bark  does  not  contain  thofe  prin- 
ciples that  are  foluble  in  water,  I  mean 
in  their  natural  ftate  and  integrity.  A 
great  part  of  the  aftringency  muft  be 
diflipated  or  decompofed  by  the  boiling. 
On  the  other  hand,  I  conjecture,  that, 
after  a  thoufand  affufions  of  cold  water, 
we  Ihould  fiill  be  able  to  obtain  a  confi- 
derably  ftrong  tincture  from  the  refi- 
duum, as  the  bark  does  not  appear  to 
fufFer  any  change  of  its  principles  from 
the  action  of  cold  water. 

It  is  here  proper  to  obferve,  that, 
though  the  refinous  depofit  aflumed  a 

black 
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black  colour,  it  by  no  means  refembled 
the  nature  of  coal,  as  it  retained  its 
ufual  feel  and  fome  degree  of  tenacity, 
which  laft  all  thefe  depofits  ponefs  from 
the  admixture  of  a  gummy  matter. 

I  next  tried  Dr  Percival's  eighteenth 
experiment,  and  was  not  a  little  furpri- 
ied  at  the  refult.    The  affufion  of  the 
rectified  fpirit  on  the  bark  was  repeated 
fix  times,  at  forty-eight  hours  diftance. 
Though  the  refiduum  was  altogether  in- 
fipid  on  the  tongue,  it  yet  communica- 
ted a  considerable  aftringency  to  cold 
water.    I  was  at  firft  at  fome  lofs  how 
to  reconcile  this  fad:  with  my  former 
idea,  that  a  folution  of  bodies  was  necef- 
fary  to  tafte.    It  is,  however,  probable, 
that  what  is  foluble  in  water  is  alfo  fo- 
luble  in  faliva,  if  this  laft  were  long 
enough  applied  to  the  folvend.    I  think 
it  may  alfo  prove,  that  thofe  bodies  not 
readily  foluble  in  the  faliva  muft  remain 
infipid  till  we  make  an  infufion  in  the 

mouth, 


Experiments  on  the 


mouth,  which  would  be  very  inconve- 
nient, or  perhaps  impoflible. 

What  was  moft  furprifmg,  however, 
in  this  experiment,  was,  that,  according 
to  Dr  Percival's  experiments  and  my 
own,  the  watery  infufion  was  not  in  the 
leaft  degree  bitter.  It  therefore  ap- 
pears, that  the  rectified  fpirit  is  capable 
of  extracting  all  the  bitternefs  of  the 
bark,  but  not  all  its  aftringency* 

From  thefe  united  experiments  we 
fee,  that  the  properties  of  the  bark  are 
neither  to  be  extracted  by  water,  nor 
rectified  fpirit,  feparately  employed.  A 
combination  therefore  of  the  two  is  un- 
doubtedly  the  moft  complete  menftruum 
of  the  bark*  To  determine  this,  I  made 
the  following  experiments. 

As  I  imagined  that  Dr  Percival's  me- 
thod of  weighing  the  refidua  would  be 
a  very  troublefome  and  ambiguous  pro- 
cefs,  I  reverfed  his  method,  and  weigh- 
ed the  liquors  themfelves.    As  I  had 

found 
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found  by  a  previous  experiment,  that 
the  proportion  of  a  drachm  and  a  half; 
both  of  the  pale  and  red  bark,  to  three 
ounces  of  water,  made,  as  nearly  as  I 
could  judge,  the  infufions  as  ftrong  as 
they  could  be,  I  therefore  made  ufe  of 
that  quantity  and  proportions.  But  as 
I  had  made  no  fuch  trials  with  the 
other  liquors,  I  was  obliged  to' prepare 
them  at  random,  in  the  fame  propor- 
tions as  the  watery  infufions. 

The  weight  fet  down  in  the  following 
column  is  that  by  which  the  different 
infufions  exceeded  the  liquors  in  which 
they  were  infufed.  The  quantity  weigh- 
ed was  two  ounces  of  each.  I  have 
alfo  fet  down  the  term  of  infufion. 

Powder  of  Pale  Bark,  3'ifs  in  Jiij. 


Soft  water,    1 2  hours,    31  grains. 

Rectified  fpirit,  7  days,  -   3 

French  brandy,  7  days,  — — —  41 

Rhenilh  wine,     —    7  days,  — —  4  and  odds. 

Sp.  nitr.  dulc.  — —    7  days,  — —  31  and  odds. 
Vinegar  and  water, } 

by  Dr  Percival's  >  12  hours,     —  4 

proportion,  J 

M  Lixivium 
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5  nearly. 
2  and  odds. 

2  and  odds. 

I  cannot  account  for  the  differences 
in  the  refult  of  thefe  experiments  from 
thofe  of  Dr  Percival,  except,  as  I  have 
all  along  fufpected,  that  his  bark  has 
been  of  exceeding  good  quality,  far  in- 
deed furpaffing  mine.  Every  one  alfo 
muft  be  fenfible,  that,  in  weighing  fuch 
fmall  quantities,  there  is  very  much 
room  for  miftake.  I  muft  likewife  fu- 
fpecl:,  that  the  method  followed  by  Dr 
Percival,  of  eftimating  the  weight  by  the 
lofs  of  the  refiduum,  is  ftill  more  falla- 
cious than  weighing  the  liquors  them- 
felves.  Neither  do  I  think  it  fair,  that 
they  mould  all  remain  in  infunon  for 
the  fame  length  of  time.  This  did  not 
efcape  the  accuracy  and  obfervation  of 
Dr  Percival  himfelf,  who  has  prefcribed 
the  term  of  feven  or  eight  hours  as  the 
ne  plus  ultra  of  the  infulions  in  cold  wa- 
ter. 


Lixivium  caufticum,  3  days, 

Ol.  tartar,  pr.  deliq.  3  days, 

Mild  volatile  alkali,  3  days, 

Lime-water,     —  6  hours, 

Sp.  vitriol,  dulc.  7  days, 
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ter.  I  cannot  be  certain  whether  I  let 
the  reft  ftand  the  proper  time  or  not.  I 
was  in  this  principally  directed  by  exa- 
mining from  time  to  time  for  any  ap- 
pearance of  depofited  matter  betwixt 
the  bark  and  the  body  of  the  liquor. 
But  though  this  applies  very  well  in 
judging  of  an  infufion  in  cold  water,  it 
is  wanting  in  many  other  infulions ;  and 
in  thofe  where  it  did  appear  to  take 
place,  I  could  not  always  be  certain  of 
its  nature. 

My  Rhenim  wine  appeared  to  diflblve 
lefs  than  proof  fpirit ;  but  t he fe  ex- 
periments will,  no  doubt,  vary  from  the 
different  qualities  of  the  liquors '  em- 
ployed. This  laft  objection  cannot  be 
urged  againft  the  following  experiments, 
made  with  a  view  of  comparing  the  re- 
lative ftrength,  or  rather  folubility,  of 
the  red  and  pale  barks:  I  fay,  rather 
folubility  5  for  I  have  lately  found,  that 
the  proportion  of  a  drachm  of  red  bark 
to  three  ounces  of  water  is  nearly  as 

M  2  ftrong 
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itfong  as  that  of  a  drachm  and  a  half 
with  the  fame  quantity  of  water  \  which, 
I  think,  proves  that  the  parts  of  this 
bark  are  not  only  more  foluble  in  water, 
but  are  perhaps  alfo  of  a  more  a&ive 
nature, 

The  following  experiments  tend  chief- 
ly to  afcertain  the  relative  folubility  of 
the  two  barks.  They  were  made  exact-  _ 
ly  in  the  manner  of  the  preceding,  and 
are  to  be  underftood  in  the  fame  way. 

Powdered  Red  Bark,  3ifs  in  ^iij. 

Cold  water,    1 2  hours,    4J  and  odds. 

Rectified  fpirit,          7  days,  — — -  31  and  odds. 

French  brandy,   —    7  days,  — —  6  and  odds. 

Rhenilh  wine,     —    7  days,  —  (Si. 

I  tried  no  other  menftrua,  being  per- 
fuaded  that  red  bark  is  more  foluble 
than  the  pale  in  any  menftruum  what- 
ever. I  was  now  furprifed  to  find  that  the 
Rhenilh  wine  dilTolved  an  equal,  or  per- 
haps a  greater  quantity  than  the  French 
brandy.    I  could  not  perceive  that  any 

miftake 
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miftake  haa  happened  either  in  thefe  or 
the  preceding  experiments.  The  Rhe- 
nifli  wine  was  taken  out  of  the  fame 
bottle  for  each,  and  both  were  infufed 
and  weighed  on  the  fame  days. 

I  think  thefe  experiments  clearly 
prove  the  fuperiority  of  the  red  to  the 
pale  bark. 

If  from  the  above  experiments  we  cal- 
culate the  quantity  of  matter  fufpended 
in  two  pounds  (/.  e .  an  Englifh  quart)  of 
the  cold  infufion,  where  the  fame  pro- 
portions are  ufed  as  in  the  above  trials, 
we  mail  find,  that,  in  a  quart  of  the  in- 
fufion of  pale  bark,  there  is  fufpended 
betwixt  fifty  and  fixty  grains. 

If,  in  the  fame  way,  we  calculate  the 
quantity  fufpended  in  an  infufion  of  the 
red  bark,  we  mall  find  it  to  be  about  a 
hundred  grains.  It  is  obvious,  that  the 
infufions  in  French  brandy  and  Rhenifli 
wine  muft  contain  a  good  deal  more. 

From  thefe  experiments  it  appears, 
that  infufions  and  decoctions  of  the 

bark 
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bark  contain  but  a  very  Til  all  propor- 
tion of  its  parts.  That  the  fufpended 
matter  may  be  more  active  than  entire 
bark,  I  will  not  deny  ;  I  alfo  think,  that 
the  red  bark  is  ftronger  than  the  pale, 
quantity  for  quantity  \  but  to  truft  the 
cure  of  intermittents  to  fuch  prepara- 
tions, would,  I  prefume,  be  a  fource  of 
miferable  difappointments.  In  cafes, 
however,  of  great  debility,  their  effects, 
as  relative  to  the  ftate  of  the  ftomach  at 
the  time,  may  be  more  powerful  than 
bark  in  fubftance.  But  in  difeafes  of 
any  violence,  and  where  entire  bark  can 
with  propriety  be  employed,  I  appre- 
hend that  its  decoctions  and  infufions 
mould  be  ufed  more  in  the  form  of 
fmall  beer  and  gruel,  than  as  medicines 
we  can  in  any  meafure  depend  on. 

Many  practitioners  order  the  tincture 
of  bark  to  be  added  to  thefe  prepara- 
tions in  the  proportion  of  a  twentieth 
part.  I  muft  fulpect  that  this  is  a  piece 
of  bad  pharmacy.    As  the  ardent  fpirit 

is 
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is  no  longer  able  to  keep  fufpended  the 
matter  of  the  bark  when  it  is  reduced 
with  water,  it  is  certainly  more  prudent 
to  mix  the  fpirit  with  the  water  at  the 
commencement  of  the  infufion. 

As  orange-peel,  and  fuch  like  ingre- 
dients, mull  burden  the  folvent  powers 
of  the  menftruum,  I  would  propofe,  that, 
when  we  wifh  to  make  the  addition  of 
an  aromatic,  it  Ihould  be  in  the  form  of 
fome  fpirituous  water,  as  follows  : 

&  Pulv.  Cort.  Peruv.  Jfs.  infunde  in 
Aq.  Cinnamom.  fpirituof.  fviij. 

To  ftand  twelve  hours. 

Where  fpirits  are  improper,  or  diC 
agreeable,  the  bark  might  be  infufed  in 
the  fimple  waters,  as  thofe  of  cinnamon 
and  peppermint. 

As,  from  preceding  experiments,  I 
was  pretty  certain,  that  I  could  procure 
the  refin,  as  extraded  by  rectified  fpirit 
of  wine,  at  a  very  inconfiderable  ex- 
pence,  I  infufed  half  a  pound  of  pow- 
dered red  bark  in  two  quarts  of  a  whifky 

which 
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which  was  ftronger  than  any  rectified 
fpirit  of  wine  that  I  could  procure.  I 
allowed  the  infufion  to  ftand  ten  days  \ 
after  which  it  had  acquired  a  very  deep 
crimfon  colour,  but  could  not  be  filtered 
through  paper  on  account  of  its  thick- 
nefs.  After,  therefore,  decanting  it  care- 
fully off,  I  put  it  into  a  fmall  alembic, 
and  drew  off,  by  means  of  a  very  gentle 
heat,  near  a  quart  of  highly  rectified  fpi- 
rit, having  a  fmell  fomewhat  like  anife- 
feeds.  The  caput  mortuum  was  very 
thick  and  heterogeneous.  Having  put 
it  into  a1  very  large  glafs  cylinder,  I 
added  to  it  plain  water  till  the  vefiel  was 
full.  A  very  copious  precipitation  took 
place  in  the  liquor,  but  did  not  fink  free- 
ly to  the  bottom  of  the  vefTel.  I  there- 
fore filtered  the  whole  through  paper ; 
which  done,  I  collected  from  the  papers 
about  an  ounce  and  a  half  of  refinous 
matter,  of  a  confidence  fomewhat  pafty. 
I  divided  it  into  two  equal  halves,  and 
committed  one  half  to  the  care  of  a 
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baker,  who  I  defired  might  not  put  it 
into  his  oven  till  the  thermometer  fell 
to  212.  I  fufpecT:  it  was  put  in  when  the 
oven  was  conliderably  warmer.  How- 
ever that  be,  the  tafte  of  the  refin,  which 
before  was  prodigioully  aftringent,  was 
now  almofl:  deftroyed.  Its  colour,  which 
before  exactly  refembled  that  of  its 
bark,  was  now  changed  to  a  blackifh 
hue,  refembling  that  which  I  had  before 
feen  in  the  depofits  of  repeated  coctions. 
It  was  not  however  a  coal,  as  it  ftill  re- 
tained fome  moifture  and  tenacity  ;  it 
was  much  diminiftied  in  bulk,  and  ftuck 
pretty  firmly  to  the  plate  on  which  it 
was  rpread. 

I  put  the  refin  into  the  oven,  with  an 
intention  of  drying  it,  fo  as  to  render 
it  more  manageable  for  future  experi- 
ments. The  above  accident,  however, 
taught  me,  that  the  aftringency  of  the 
bark  is  by  no  means  fuch  a  fixed  prin- 
ciple as  I  had  fuppofed. 

I  tried  to  free  the  other  half  of  its 
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adhering  gum ;  but  I  foon  found,  that 
its  bulk  was  perceptibly  diminifhed  on 
each  affufion  of  the  water,  and  the  clear 
liquor  had  a  manifeft  aftringency. 

By  the  time  thefe  procefTes  were  ri- 
mmed, the  filtered  liquor  had  depofited 
a  confiderable  quantity  of  the  fame  co- 
lour, and,  as  I  judged,  of  the  fame  qua- 
lity as  the  firft.  I  therefore  drew  off 
by  diftillation  all  the  fpirit  that  remain- 
ed ;  at  leaft,  till  that  which  came  from 
the  worm  was  equal  in  weight  to  diftil- 
led  water. 

On  examining  the  caput  mortuum,  it 
was  found  to  have  acquired  a  darker 
colour  3  which  however  it  loft  on  the 
deporltion  of  a  refinous  matter,  the  co- 
lour of  which  refembled  that  of  opium. 
Its  confiftence  was  fomewhat  more  glu- 
tinous than  the  firft  refin.  I  obtained 
this,  as  the  former,  by  filtering  the  li- 
quor, and  collecting  it  off  the  papers. 
The  quantity  was  about  half  that  of  the 
former,  or  fcarce  fo  much.    It  had  an 
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aftringent  tafte,  but  not  nearly  fo  consi- 
derable as  the  firft  refin ;  it  had  alfo  a 
harfher  and  more  difagreeable  tafte. 

I  next  proceeded  to  try  the  folubility 
of  the  refin  in  different  menftrua.  I  had 
now  only  about  three  drachms  of  the 
firft  refin  remaining,  and  I  could  not 
weigh  it  without  much  lofs.  I  there- 
fore put  equal  quantities  of  it,  as  near- 
ly as  I  could  guefs,  into  the  following 
liquors,  whofe  folvent  powers  feemed  to 
me  to  ftand  in  the  following  order. 

Dulcified  fpirit  of  fal  ammoniac. 
Cauftic  volatile  alkali. 
Cauftic  fixed  alkali. 
Dulcified  fpirit  of  vitriol* 
Dulcified  fpirit  of  nitre. 
Rectified  fpirit  of  wine. 
Proof  fpirit. 
Water. 
Lime-water. 

I  added  of  each  of  thefe  liquors  three 
N  2  drachms 
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drachms  by  meafure  to,  I  fuppofe,  up- 
wards of  ten  grains  of  the  refin.  I  re- 
member that  I  was  very  attentive  to 
thefe  experiments,  but  did  not  weigh 
the  liquors.  I  do  not  however  con- 
clude, that  thofe  ftanding  higher!:  in  the 
lift  are  the  beft  menftrua  for  entire  bark. 
Some  of  them  are  inimical  to  the  fufpen- 
fion  of  the  other  principles  of  the  bark  ; 
others  are  by  much  too  acrid  for  the 
ftomach ;  and  fome  are  contraindicated 
in  many  difeafes,  for  which  we  employ 
the  bark  in  other  menftrua,  or  in  fub- 
ftance.  The  nitrous  acid  is  a  very  com- 
plete folvent  of  the  refin ;  but  both  it 
and  the  muriatic  precipitate  a  gummy 
matter  in  the  infufions.  The  vitriolic 
acid  is  free  from  this  objection  ;  and 
the  dulcified  fpirit  of  vitriol  is  an  excel- 
lent afliftant  in  preparing  the  cold  infu- 
fion.  When  the  dulcified  fpirit  of  vitriol 
is  properly  prepared,  it  is  lefs  fit  for  this 
purpofe  than  the  liquor  fold  by  the 
druggifts  under  that  name  3  in  which 

laft 
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laft  the  acid  for  the  moft  part  prevails. 
The  following  formula  affords  a  very 
ftrong  infufion  of  bark. 

&  Pulv.  Cort.  Peruv.  |fs.  infunde  in 
Aq.  moll.  %v\. 

Sp.  Vitriol,  dulc.  3i.    To  ftand  twelve  hours. 

This  infufion  has  a  very  bitter  and 
aftringent  tafte,  accompanied  with  an 
agreeable  acidity.  If  a  piece  of  iron  is 
put  into  it,  the  liquor  foon  acquires  a 
black  colour.  It  is  certainly  better  to 
add  vitriolic  acid  in  this  form,  than  to 
decoctions  and  infufions  already  pre- 
pared. 

From  thefe  experiments,  I"  think,  it 
will  appear,  that  rectified  fpirit  not  only 
extracts  the  refin  of  the  bark,  but  alfo 
along  with  it  a  confiderable  part  of  its 
gum.  This  may  probably  take  place 
from  the  mediation  of  the  refin,  on  the 
fame  principles  as  in  watery  menftrua 
the  refin  is  fufpended  chiefly  by  the  a£ 
fiflance  of  the  gum.  The  fmell  and 
tafle  of  the  fpirits  drawn  off,  prove  the 

exiftence 
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exigence  of  an  aroma  in  the  bark,  if  any 
fuch  proof  is  necefiary.  The  black  co- 
lour of  the  refin  feems  always  to  take 
place  from  the  application  of  heat,  ei- 
ther in  a  great  degree,  or  long  conti- 
nued. It  feems  to  carry  along  with  it 
an  exact  criterion  of  the  ftrength  of  fuch 
depolks :  For  inftance,  the  refin,  as  de- 
pofited  from  rectified  fpirit  by  afFu- 
lions  of  water,  is  of  the  exact  colour  of 
the  bark,  and  is  by  far  the  ftrongeft ; 
that  depofited  from  a  firft  coition  is 
next  to  the  above  in  lightnefs  of  colour, 
and  in  ftrength ;  that  from  repeated 
coitions,  or  long  continued  boiling,  is 
darker  than  the  preceding,  and  is  much 
weaker ;  and,  laftly,  that  to  which  heat 
was  applied  in  a  dry  form,  was  darkeft 
coloured,  and  pofTened  no  aftringency 
at  all. 

I  need  not  fpeak  particularly  on  my 
experiments  with  the  refinous  depofits 
of  firft  deco&ions.  Refpe&ing  their  fo- 
lubility  in  rectified  fpirit  and  in  water, 

they 
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they  appeared  to  me  not  materially  dif- 
ferent from  the  refin  precipitated  from 
rectified  Ipirit. 

The  blackifh  coloured  depofits  from 
repeated  cocl:ions  were  more  foluble  in 
water  than  the  preceding,  which  rather 
furprifed  me ;  but  thefe  folutions  were 
not  fo  aftringent,  and,  I  think,  contain- 
ed more  gummy  matter  than  the  proper 
refin.  I  am  hence  led  to  fufpecl:,  that 
the  refin  is  more  volatile  than  the  gum 
kfelf. 

After  thefe  experiments  were  finim- 
ed,  I  began  to  examine  the  clear  liquor 
from  which  all  the  precipitates  had  been 
taken.  It  had  a  bitter  tafte,  with  a  con- 
fiderable  degree  of  roughnefs.  To  two 
ounces  of  this  liquor  I  added  an  equal 
quantity  of  lime-water.  A  pretty  co- 
pious precipitation  took  place ;  but  the 
mixture  tafted  confiderably  of  lime- 
water  \  and,  on  breathing  into  the  clear 
liquor,  it  let  fall  calcareous  earth.  This 
liquor  produced  the  moll  beautiful  green 

with 
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with  a  chalybeate  of  any  preparation  I 
have  yet  feen. 

Having  thus  finifhed  thefe  experi- 
ments, I  next  added  the  fpirit  I  had 
drawn  off,  with  as  much  water  as  redu- 
ced it  to  proof,  to  the  refiduum  of  the 
firft  tincture.  This  infufion,  after  {land- 
ing feven  days,  became  a  very  ftrong 
good  tincture,  and  was  ufed  as  fuch  in 
fuccefsful  practice.  This  laft  circum- 
ftance  illuftrates  what  was  mown  be- 
fore, viz.  that  water  can  extract  the 
virtues  of  the  bark  from  the  reliduum 
of  a  tincture  in  rectified  fpirit. 

As  I  had  ftill  by  me  a  confiderable 
quantity  of  refinous  depolits,  and  fome 
of  them  pretty  ftrong,  I  was  willing  to 
try  their  effects  on  the  ftomach  of  living 
men.  I  therefore  gave  to  a  patient, 
who  had  been  taking  bark  three  days 
before,  a  tea  fpoonful  of  the  refinous 
matter  which  I  obtained  from  the  caput 
mortuum  of  the  fecond  diftillation.  The 
dofe  was  taken  in  a  bolus  with  conferve 
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of  red  rofes.  It  is- proper  to  obferve, 
that  the  patient's  belly  was  a  little  loofe 
before;  but  in  about  two  hours  after 
taking  this  bolus,  he  was  feized  with 
very  fevere  gripes,  and  had  two  or  three 
loofe  ftools,  and  was  likely  going  on  to 
have  more,  had  not  the  flux,  for  the  fe- 
curity  of  my  patient,  been  flopped  by 
an  opiate. 

This  trial  was  not,  I  own,  altogether 
deciflve  ,  but  I. think  it  amounts  to  a 
high  degree  of  probability,  that  the  pur- 
gative qualities  of  the  bark  are  feated 
in  its  refin,  and  in  that  more  efpecially 
when  in  a  naked  ftate.  I  never  again 
repeated  this  experiment. 

From  feveral  very  ingenious  experi- 
ments, Dr  Percival  is  led  to  fuppofe, 
that  there  fubfifts  a  particular  affinity 
between  acids,  aftringents,  and  bitters  % 
and  that  they  neutralize  each  other, 
forming  what  the  chemifts  have  called 
a  tertium  quid.  In  order  to  inveftigate 
this  matter  as  fully  as  I  could,  I  took. 
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the  advantage  of  Dr  Percival's  ufeful  in- 
formation, and  repeated  many  of  the 
trials  on  which  the  Doctor  lays  mod 
weight  to  fupport  this  opinion. 

Before  I  fet  out  with  the  following 
experiments,  I  think  proper  to  acknow- 
ledge, that  I  do  it  with  all  imaginable 
diffidence. 

As  Dr  Percival  has  ever  been  one  of 
my  favourite  authors,  from  the  begin- 
ning of  my  medical  ftudies  to  the  pre- 
fent  time,  it  is  not  furprifing  that  I  en- 
tered on  this  inquiry  with  every  prepof- 
feflion  in  favour  of  the  Doctor's  opinion. 
I  was  even  mortified  when  experiments 
obliged  me  to  doubt  the  truth  of  an  opi- 
nion for  which  I  had  often  profefTed 
myfelf  an  advocate  in  the  company  of 
my  friends.  I  will  however  obferve, 
that  thefe  experiments  are  nice  and  pre- 
carious, and  many  of  them  by  no  means 
decifive.  Whilft  therefore  I  relate  my 
experiments,  and  freely  mention  my  ob- 
jections to  this  opinion,  I  muft  at  the 
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fame  time  declare,  that  I  neither  believe 
that  Dr  Percival's  experiments  prove 
Rich  an  union  of  acids  and  bitters,  nor 
that  my  experiments  fully  prove  the 
contrary. 

Experiment  XLI. 

To  two  ounces  of  a  ftrong  and  frefli 
infufion  of  red  bark  I  added  four  drops 
of  vitriolic  acid.  The  tafte  was  at  firft, 
as  I  thought,  completely  neutral;  but, 
on  remaining  in  the  mouth  for  fome 
time,  the  bitter  was  evidently  predomi- 
nant, and  more  lafting. 


Experiment  XLII. 

To  two  ounces  of  an  infufion  of  red 
bark  I  added  a  tea  fpoonful  of  the  cha- 
lybeate. A  deep  purple  or  black  was 
foon  produced,  and  a  copious  fediment 
fell  to  the  bottom.    On  adding  three 
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drops  of  vitriolic  acid,  the  original  co- 
lour of  the  infufion  was  perfectly  re- 
ftored. 

Experiment  XLIIL 

To  this  liquor  I  added  pieces  of  clean 
iron  wire.  After  ftanding  for  fome 
lime,  the  liquor  became  as  black  as  be- 
fore. 

Experiment  XLIV. 

To  the  fame  quantity  of  infufion  and 
chalybeate,  with  three  drops  of  vitriolic 
acid,  I  added  a  fmall  piece  of  zinc.  Af- 
ter ftanding  for  fome  time,  the  infufion 
became  firft  of  a  dark  purple,  and  preci- 
pitated a  black  fediment.  The  clear 
liquor  gradually  became  green  \  the  fe- 
diment, however,  remained  black.  It 
would  appear  from  this  laft  experiment, 
that  zinc  is  capable  of  faturating  the 
fuperabundant  acid,  and  thus  regenera- 
ting 
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ting  the  ink,  but  that  the  fuperiority  of 
its  attraction  for  the  acid  is  not  fufE- 
k  cient  to  difcharge  the  colour  entirely. 
I  rather  furpecl:,  that  it  feized  very  little 
of  the  acid  of  the  martial  vitriol,  as  I 
think  this  green  colour  was  partly  to  be 
afcribed  to  the  age  of  the  infufion.  The 
green  colour  did  indeed  appear  in  three 
days,  which  was  in  a  much  fhorter  time 
than  I  had  obferved  that  colour  take 
place  in  the  infuhons  of  the  red  bark. 


Experiment  XLV. 

To  two  ounces  of  infufion  of  bark  I 
added  four  drops  of-vitriolic  acid.  The 
tafte,  to  my  fenfation,  was  exactly  neu- 
tral. To  this  mixture  I  added  fmall 
pieces  of  iron  wire,  which  very  foon 
communicated  a  purple  colour.  * 


Expe- 
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Experiment  XL VI. 

To  two  ounces  of  infufion  I  added 
four  drops  of  vitriolic  acid.  I  alfo  mix- 
ed the  fame  quantities  and  proportions 
of  water  and  acid.  To  each  I  added 
a  quantity  of  zinc  more  than  they 
could  diffolve.  After  ftanding  forty- 
eight  hours,  the  infufion  and  acid,  with 
the  zinc,  weighed  more  than  the  fame 
quantity  of  infufion  and  acid  alone,  by 
two  and  a  half  grains.  The  water  and 
acid,  with  zinc,  weighed  more  than  the 
fame  quantity  of  water  and  acid  alone, 
by  two  grains,  and  fome  little  over- 
weight, not  amounting  to  a  half  grain, 
I  am  not  able  to  detect  any  miftake  in 
thefe  experiments  ;  and  I  imagine  that 
the  thicknefs  of  the  infufion  had  in 
fome  meafure  prevented  the  free  adtion 
of  the  acid  on  the  zinc.  The  difference 
however  was  very  trifling. 

Thefe  experiments  render  it  probable, 

that  the  vitriolic  acid  is  not  fo  much 

changed 
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changed  from  its  union  with  bark,  as  to 
leffen  its  action  on  zinc  and  iron  *. 

I  tried  the  fame  experiment  (without 
however  weighing  the  liquors)  with  the 
terra  aluminis,  whofe  attraction  for  the 
vitriolic  acid  is  fo  weak,  that  Mr  Pott 
found  it  liable  to  be  precipitated  by 
zinc.  In  this  trial  alfo  I  found  that  the 
infufion  gained  a  manifeft  aluminous 
tafte. 

I  cannot  help  therefore  entertaining 
much  doubt  concerning  this  opinion  of 
Dr  PercivaPs. 

I  prefume  that  no  proofs  of  a  neutral 
union  of  bodies  can  be  admitted,  except 
thofe  which  clearly  Ihow  that  fuch  is 
the  combination  of  the  two,  that  ano- 
ther fubftance  known  to  have  an  attrac- 
tion 

*  The  blacked  ink  that  I  remember  of  having  feen,  was 
in  the  pofleflion  of  Mr  Maxwell  of  Broomholm.  From  the 
deepnefs  of  the  colour,  it  is  probable,  that  the  martial  vi- 
triol and  galls  were  here  in  very  proper  proportions.  It 
was  however  evident,  that,  in  this  ink,  the  acid  had  by  no 
means  loft  its  power  of  acting  on  iron,  as  Mr  Maxwell 
found,  that,  in  mending  pens  wetted  with  it,  he  feldom 
failed  to  blunt  or  dcftroy  the  edge  of  his  knife. 


112  Experiments  on  the 

tion  for  either,  is  not  however  capable 
of  disjoining  this  union :  But  this,  I 
think,  is  as  yet  by  no  means  proved.  All 
the  fubftances  we  have  employed  have 
been  acted  on  by  the  acid ;  which  ought 
not  to  have  happened,  had  its  difiblving 
power  been  leffened  by  its  union  with 
the  bark,  as  forming  a  neutral.  Befides, 
if  the  powers  of  each  are  increafed  by 
this  union,  and  which  Dr  Percival  has 
clearly  mown,  how  Ihould  we  reconcile 
this  to  the  general  facts  in  chemiftry,  by 
which  we  know  that  a  neutral  union 
of  bodies  feldom  fails  to  diminilh  the 
powers  of  each  ingredient.  As  Dr  Perci- 
val fuppofes  that  acids,  when  joined  with 
bitters,  lofe  their  property  of  changing 
the  blue  colours  of  vegetables  into  a 
red : 

Experiment  XLVII. 

I  mixed  two  ounces  of  infufion  with 
four  drops  of  vitriolic  acid  and  fix 

drops 
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drops  of  fyrup  of  violets.  The  colour 
was  fo  indiftind,  that  I  could  form  no 
conclufion  from  this  experiment.  A 
gentleman,  however,  who  flood  by,  and 
who  did  not  know  the  intention  of  the 
experiment,  faid,  on  being  afked,  that 
he  thought  it  was  of  a  redder  colour 
than  a  ftandard  of  the  lame  infulion 
with  the  fame  quantity  of  fyrup* 

In  the  courfe  of  thefe  experiments,  I 
was  filtering  a  folution  of  zinc  in  vi- 
triolic acid  -?  and,  having  no  proper  pa- 
per at  hand,  I  accidentally  made  ufe  of 
fome  common  blue  paper,  which  I  found, 
on  the  firft  touch  of  the  folution,  inftant> 
ly  acquired  a  reddifh  colour. 

After  this  difcovery,  I  was  willing  to 
repeat  the  above  experiment,  and,  as  I 
£xpec~ted,  in  a  much  more  decifive  man- 
ner. 


P 


1 

Expe- 
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Experiment  XLVIII. 

To  two  ounces  of  infufion  I  added 
four  drops  of  vitriolic  acid.  I  alfo  mix- 
ed the  fame  quantity  and  proportion  of 
water  and  acid,  and  placed  as  a  ftandard 
the  fame  quantity  of  a  plain  infufion. 
In  each  of  thefe  liquors  I  immerfed  a 
piece  of  blue  paper,  and  took  out  the 
pieces  after  about  five  minutes.  The 
piece  in  the  plain  infufion  was  in  no  re- 
fpect  changed  %  that  in  the  water  and 
acid  was  nightly  reddifh ;  but,  to  my 
great  furprife,  the  paper  in  the  infufion 
and  acid  was  even  redder  than  that  in 
the  water  and  acid.  I  imagined  that 
I  had  made  fome  miftake,  and  therefore 
repeated  the  experiment  immediately, 
but  I  fall  met  with  the  fame  refult. 

Why  the  piece  of  paper  in  the  infu- 
fion and  acid  was  redder  than  that  in 
the  acid  and  water,  when  that  in  the 
plain  infufion  was  not  in  the  leaft  chan- 
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ged,  I  am  altogether  unable  to  ex- 
plain. 

I  cannot  therefore  agree  with  Dr  Per- 
cival,  that  acids  lofe  their  property  of 
changing  vegetable  blues,  by  their  union 
with  bitters. 

I  will  here  obferve  a  circumftance,  as 
connected  with  this  fubjecl:,  which,  I 
prefume,  has  milled  GeofFroy.  That 
ufeful  chemift  has  alTerted,  that  an  infu- 
lion  of  bark  changes  the  blue  colour  of 
vegetables  to  a  red  5  a  proof,  he  thinks, 
of  the  acid  he  obtained  from  the  bark 
by  a  chemical  analyfis. 

I  am  fatisfied  that  GeofFroy  had  ac- 
tually feen  this ;  but  I  am  alfo  perfua- 
ded,  that  he  faw  it  in  an  old  fermenting 
infufion  or  decoction.  I  have  frequent- 
ly immerfed  pieces  of  blue  paper  in 
frefh  infufions,  but  could  never  obferve 
the  fmallefl  change  of  colour.  I  have 
however  found  this  change  take  place 
in  an  old  infufion  \  and  I  afcribe  it  en- 
tirely to  the  evolution  of  the  fixed  air. 

P  2  Hence* 
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Hence  blue  paper  becomes  a  very  eafy 
teft  in  judging  of  the  age  and  ftate  of 
thefe  preparations  of  the  bark. 

As  Dr  Percival  has  produced  feveral 
very  ingenious  experiments  to  prove 
that  acids  and  bitters,  when  combined, 
poflefs  double  the  fum  of  their  antifep- 
tic  powers  when  feparately  employed,  I 
was  willing  to  make  fome  experiments 
on  this  interefting  fubject.  I  ufed  the 
fame  proportion  of  vinegar  with  Dr  Per- 
cival $  but,  by  miftake,  employed  a  de- 
coction of  the  red  bark,  which,  no 
doubt,  varied  the  proportions  in  the 
ftrength  of  this  mixture. 

Without  therefore  relating  the  parti- 
culars of  the  experiments,  I  mall  only 
remark,  that,  in  all  the  mixtures  where- 
in bark  made  a  part,  they  kept  longer 
fweet  than  thofe  of  Dr  Percival's.  For 
example,  his  decoction  and  mutton  was 
frothy  in  feven  hours.  My  decoction 
and  mutton  was  not  frothy  till  about 
twelve  hours.    My  mixture  with  the 

decoction 
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decodtion  and  vinegar  was  not  putrid 
after  twelve  days.  This  laft,  however, 
was  allowed  to  ftand,  for  the  laft  ten 
days,  on  the  outfide  of  a  window,  in  the 
month  of  September,  and  was  broke  by 
accident. 

Thefe  experiments  not  only  convin- 
ced me  of  the  juftnefs  of  Dr  Percival's 
opinion,  but  alfo  of  the  fuperior  antifep- 
tic  powers  of  the  red  bark.  I  did  not 
therefore  think  it  neceflary  to  make  any 
more  trials  than  the  following. 

Experiment  XLIX> 

I  divided  two  ounces  of  chopped  mut- 
ton into  equal  halves,  and  put  them  into 
two  different  phials.  To  one  I  added 
four  ounces  of  an  infufion  of  red  bark. 
To  the  other  I  added  four  ounces  of  an 
infufion  of  pale  bark.  The  infufions 
were  of  equal  ftrength  and  age.  I  put 
the  mixtures  into  a  fmall  oven,  whofe 

heat 
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Jieat  was  kept  as  invariably  as  pollible 
to  ninety  degrees  of  Fahrenheit's  ther- 
mometer.   That  with  the  pale  infufion, 
or  No.  i.  emitted  air  bubbles  in  about 
nine  hours  time,  and  was  a  little  frothy. 
That  with  the  red  infulion,  or  No.  2. 
had  fome  little  interline  motion,  but 
was  not  frothy  at  fix  of  the  clock  next 
morning,  though  it  had  now  flood  about 
fourteen  hours.    No.  1.  next  morning 
was  very  frothy,  but  had  no  putrid 
fmell.    No.  2.  was  not  frothy  till  nine 
of  the  clock.    No.  1.  had  then  a  kind 
of  mufty  acid  fmell,  like  what  we  feel 
from  an  effervefcing  mixture.    No.  2. 
was  fermenting  rapidly  at  noon,.  No.  1. 
was  then  evidently  putrid,  and  ceafed 
to  emit  bubbles.    No.  2.  continued  fer- 
menting till  fix  of  the  clock  in  the  even- 
ing, when  it  now  began  to  have  the 
iinell  of  No.  1.  at  nine  o'clock  in  the 
morning.    No.  1.  was  now  very  fetid, 
and  I  threw  it  out.    No.  2.  had  not 
ceafed  fermenting  at  ten  o'clock  at 

night : 
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night :  I  did  not  however  keep  up  the 
heat  over  night  as  before.  It  was  gi- 
ven over  fermenting  next  morning,  but 
was  not  very  putrid. 

From  thefe  experiments  it  is  obvious, 
that  red  bark  preferves  animal  matters 
much  longer  than  the  pale.  It  alfo  ap- 
pears, that,  when  the  fermentation  be- 
gins, it  proceeds  more  rapidly,  but  is 
alfo  longer  continued  with  the  red  than 
with  the  pale  bark :  That  the  infufions 
refill  fermentation  longer  than  the  de- 
co&ions  of  bark,  though  both  relift  it 
confiderably. 

Experiment  L. 

Sir  John  Pringle  tells  us,  that  an  in- 
fufion  of  bark  retards  the  fermentation 
of  mixtures  of  flefh  and  bread,  but  that 
an  unftrained  deco&ion  confiderably  ac- 
celerates that  fermentation.  But,  from 
all  my  experiments,  I  was  certain  that 

both 
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both  decoction  and  infufion,  whilft  frefli, 
confiderably  retarded  fermentation,  and 
the  infufion  more  fo  than  the  decoction. 
I  was  equally  certain,  that  both,  when 
old,  did  really  accelerate  that  fermenta- 
tion. I  am  therefore  led  to  fufpect,  that 
Dr  Pringle  had  made  ufe  of  an  old  de- 
coction in  its  fermenting  ftate. 


Experiment  LL 

Dr  Percival  has  anerted,  that  bark 
does  not  preferve  ox-gall,  and  that  it 
coagulates  this  gall.  Now,  I  have  diver- 
sified this  experiment  many  ways,  and 
with  different  watery  preparations  of 
bark  ;  but  I  have  always  found  that  they 
tended  lefs  or  more  to  preferve  the  gall ; 
neither  have  I  found  that  the  bark,  in 
any  form  with  water  alone,  was  capable 
of  coagulating  ox-gall.  I  mull  there- 
fore fufpect,  that  fome  miftake  has  hap- 
pened with  Dr  Percival. 

From 
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From  thefe  experiments,  I  think,  we 
may  fee  the  neceflity  of  attending  care- 
fully to  the  different  preparations,  and 
even  to  the  different  flates  of  thofe  pre- 
parations, before  we  can  determine  the 
nature  of  the  bark. 

From  the  analogy  between  the  decoc- 
tion and  old  infufion,  it  is,  I  think,  ob- 
vious, that  heat  begins  what  age  per- 
forms in  a  more  perfect  degree. 

I  think  we  may  alfo  find  fome  ana- 
logy between  the  effects  of  a  ferment- 
ing infufion  and  thofe  of  yeaft.  I  am 
hence  difpofed  to  think,  that,  by  well  con- 
dueled  experiments,  an  artificial  barm 
might  be  difcovered.  I  have  indeed 
made  a  few  experiments  towards  an  in- 
quiry of  this  kind  myfelf.  But  as  I 
have  hitherto  been  altogether  unfuc- 
cefsful,  I  can  furnifh  no  Very  ufeful  in- 
formation on  the  fiibjedL  I  mall  how- 
ever obferve,  for  the  fake  of  thofe  who 
may  be  engaged  in  the  fame  purfui't, 
that  what  I  have  found  moft  nearly  re- 

fembling 
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fembling  barm,  is  a  ftroDg  infufion  of 
the  heads  of  the  white  poppies,  mixed 
with  the  yolks  of  eggs,  and  the  whole 
flowly  impregnated  with  fixed  air. 

As  Dr  Percival  has  made  no  experi- 
ments to  determine  whether  the  bark 
was  changed  from  its  union  with  the 
foflil  acids,  I  proceeded  to  the  follow- 
ing trials,  which  I  found  required  more 
nicety  than  any  or  perhaps  all  the  ex- 
periments I  have  yet  mentioned.' 

I  cannot  here  enumerate  the  many  dis- 
appointments and  difficulties  I  met  with 
in  the  beginning  of  thefe  experiments ; 
but  mall  briefly  relate  their  refult,  after 
repeated  trials,  and  the  matureft  im- 
provement I  could  acquire  in  the  art  of 
making  them*. 

The 

*  It  was  fliggefted  to  me  by  a  friend,  that  thefe  experi- 
ments might  fail  of  anfwering  my  purpofe,  as  he  imagined 
th^t  animal  matters  were  not  contracted  by  the  action  of 
vegetable  aftringents.  This  opinion  was  plaufible,  and  was 
drawn  from  the  known  fac1,that  (kins  immerfed  by  tanners 
in  infufions  of  oak  bark,  acquire  weight  and  thicknefs,  at 
the  fame  time  that  they  retain  their  former  dimenfions.  My 

frieiyl 
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The  following  is  a  fetch  of  the  in* 
ftruinent  I  employed. 


e 

m        K  h 

e 

f 

*    *  \ 

t  \ 

c  •/ 

A  is  a  piece  of  thick  wire,  fuch  as  clock- 
makers  ufe  for  pendulums :  It  is  fawed 

Q_  2  down 

friend  had  not  however  attended  to  the  other  procefles  in 
the  art  of  tanning.  On  inquiring  into  this  bufinefs,  1  found, 
that,  prior  to  the  immerfion  of  the  {kins  in  the  aftringent 
infufion,  the  tanner  macerates  his  fubjeet  in  a  liquor  pro- 
duced  from  a  mixture  of  barley  and  rye,  malted,  and  fet 
to  fermentation.  Others  employ  a  ley  drawn  from  pi- 
geon's  dung  and  fuch  like  alkaline  matters.  The  firft  no 
doubt,  affords  a  vinegar  capable  of  foftening  and  opening 
the  pores  of  the  ikin,  fo  as  to  promote  the  free  atfion,  or 
perhaps  to  admit  the  particles  of  the  aftringent  into  its 
fubftance.  Alkalis  are  known  to  have  the  fame  effedr  as 
vinegar  ;  and  both  feem  to  enlarge  the  volume  of  the  Ikin 
to  a  degree  balancing  the  contraction  to  have  been  other- 

wife 
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down  a  certain  way  through  the  middle 
at  the  point  K.  ■  g  h  is  a  lever  fufpend- 
ed  on  a  pin  put  crofs  through  A  at  the 
point  K.  This  lever  preponderates  at 
the  point  /,  to  keep  the  four  hairs  e  e 
tight.  B  L  is  a  piece  of  ftrong  wire 
fixed  into  fome  fixed  piece  of  wood,  as 
part  of  a  window  frame,  f  is  a  fcale 
fixed  to  the  table,  and  in  fuch  a  manner, 
that  the  point  i  mail  always  come  very 
near  it.  This  fcale  is  moft  conveniently 
made,  by  taking  the  head  off  the  fmall 
inftrument  we  call  a  gimblet,  and  fit- 
ting to  the  fharp  end  of  it  a  piece  of 
firm  wood,  cut  afterwards  and  drefTed, 
in  order  to  make  an  equal  furface  and 

proper 

wife  expected  from  the  action  of  the  oak  bark  alone. 
From  the  acquifition  of  weight,  it  is  probable  that  thefe 
Ikins  imbibe  a  confiderable  quantity  of  aftringent  matter. 
It  is  farther  probable  from  hence,  that  fhoemakers  are  able 
to  communicate  a  deep  black  colour  to  the  heels  of  their 
flioes  by  wetting  them  with  a  folution  of  martial  vitriol. 
This,  I  apprehend,  could  not  take  place,  but  from  the  pre- 
fence  of  aftringent  matter  in  the  fubftance  of  the  leather. 
However  thefe  be,  certain  it  is,  that  foft  animal  matter  is 
evidently  contracted  by  the  action,  of  vegetable  aftrin- 
gents. 
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proper  form.  To  this  fcale  rimy  be  ap- 
plied a  piece  of  thin  paper,  by  means  of 
mucilage,  or  fome  fuch  adhefive  matter. 
The  fcale  is  now  fixed  to  the  table  by 
means  of  the  other  extremity  of  the 
gimblet,  which  is  a  kind  of  fcrew,  and  is 
by  that  means  more  eahly  accommo- 
dated to  the  direction  of  the  lever  at  the 
point  u  The  four  hairs,  e  e,  are  woven 
at  each  end,  in  the  manner  barbers  ufe 
for  making  wigs,  and  each  extremity 
has  a  fmall  bulb.  To  employ  this  in- 
ftrument,  it  is  firrt  fixed  into  the  table  ; 
a  fmall  piece  of  fealing  wax  is  melted 
upon  the  points  c  and  d>  and  to  which 
the  bulbous  extremities  of  the  woven 
hairs  are  applied ;  the  fpot  of  the  fcale  fy 
oppofed  to  the  point  i,  is  then  exactly 
marked :  This  done,  the  woven  hairs 
are  now  moiftened  with  the  liquors  to 
be  examined;  and,  in  proportion  to  their 
aftringency,  the  point  i  rifes  on  the 
fcale  /,  and  the  point  g  is  proportion- 
ably  depreffed. 

Expe- 
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Experiment  LII. 

I  moiftened  the  hairs,  e  e,  with  a  very 
ftrong  infufion  of  red  bark,  and  repeated 
the  moiftenings  every  twenty  minutes. 
When  it  had  flood  three  hours,  I  melted 
the  wax  at  the  points  c  and  d,  and  took 
off  the  hairs,  e  e;  I  alfo  marked  the 
exa£t  fpot  where  the  point  i  rofe  to  in 
the  fcale  f. 

Experiment  LIII. 

That  the  weight  of  the  wax  might  not 
vary  the  refult,  I  now  applied  the  piece 
of  thread  at  the  point  m,  which  balanced 
the  lever  with  the  firft  quantity  of  wax '? 
and,  on  rinding  the  wax  a  little  lighter, 
I  added  more,  till  I  reftored  the  exacl; 
equilibrium:  This  done,  I  foftened  the 
wax  by  a  diftant  heat,  and  applied  other 
four  hairs  of  exa&ly  the  fame  length  as 
the  preceding.  Before  I  moiftened  thefe 

hairs, 
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hairs,  I  gave  a  very  gentle  rife  to  B,  L, 
which  brought  the  point  i  to  that  fpot 
in  the  fcale  f  to  which  the  infufion  had 
raifed  it.  I  now  moiftened  the  hairs  with 
vitriolic  acid  and  water,  in  the  propor- 
tion of  four  drops  of  the  former  to  two 
ounces  of  the  latter.  I  repeated  the 
moiftenings,  and  allowed  the  length  of 
time  as  before  mentioned.  I  now  took 
off  thefe  hairs  alfo,  as  before,  after  ha- 
ving marked  the  exact  fpot  on  the  fcale  f 
to  which  the  vitriolic  acid  and  water 
had  raifed  the  point  i. 

Experiment  LI V. 

I  again  applied  the  piece  of  thread  to 
the  point  m,  and  balanced  the  lever  as 
before.  This  done,  I  again  applied  frefli 
hairs,  and,  by  gently  depreffing  B  Z, 
brought  the  point  i  down  to  the  point 
on  the  fcale  /  where  it  flood  when  I 
nrft  applied  the  fimple  infufion.    I  now 

moiftened 
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moiftened  the  hairs  with  infufion  and  acid, 
in  the  fame  proportions  I  had  ufed  of  the 
water  and  acid.  I  repeated  the  moiften- 
ings,  and  allowed  the  length  of  time  be- 
fore mentioned.  I  perceived  that  the 
infufion  and  acid  was  quicker  in  its  ef- 
fect than  either  of  the  preceding ;  I 
however  allowed  it  to  ftand  the  fame 
length  of  time,  and  marked  the  exact 
fpot  on  the  fcale  f  to  which  it  raifed  the 
point  u  My  remits  were  the  following. 
To  be  more  clear,  I  mall  call  the  fimple 
infufion  A,  the  water  and  acid  B,  and 
the  infufion  and  acid  C. 

A  rofe  a  confiderable  length,  I  think 
nearly  the  twentieth  part  of  an  inch ; 
B  rofe,  I  think,  fome  more  than  the  half 
of  that  length;  C  rofe  (as  near  as  I 
could  guefs)  as  much  above  A  and  B}  as 
B  was  raifed  above  A. 

It  hence  appears,  that  C,  or  the  infu- 
fion and  acid  conjoined,  is  more  power- 
ful than  A  and  B,  or  the  infufion  and 
acid  feparately  employed,  by  as  much  as 

A 


%uill  and  Red  Barks.  129 

A,  or  the  infufion,  is  more  powerful 
than  B,  or  the  water  and  acid. 

*  We  cannot  reduce  thefe  rifings  to 
any  exaft  menfuration ;  but  one  may 
really  judge  pretty  nearly  by  the  eye. 
I  am  however  convinced  from  thefe  ex- 
periments, that  the  vitriolic  acid  and 
bark  conjoined  are  much  more  anrin- 
gent  than  when  feparately  employed. 
It  might  be  here  faid,  that  vitriolic  acid 
mould  on  this  account  diminifh  the  pur- 
gative property  of  the  bark  5  but  the 
contrary  of  this  is  very  frequently  ob- 
ferved.  From  this  circumftance,  and 
the  trial  I  made  with  the  naked  refill  on 
a  patient  I  formerly  mentioned,  I  am 
led  to  fufped:,  that  the  operation  of 

R  aftringents 

*  On  mentioning  the  inconveniencies  of  this  inftrument 
to  my  ingenious  friend  Mr  William  Keir  in  Milnholm,  he 
gave  me  a  plan  of  a  lever  which  moved  in  a  horizon- 
tal direction,  and  always  fteadily.  I  cannot  here  give  a 
draught  of  this  inftrument ;  but  I  am  fully  perfuaded,  that, 
from  the  mathematical  exaclnefs  with  which  it  is  con- 
ftrucled,  it  would  be  found  adequate  to  the  execution  of 
the  niceft  experiments. 
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aftringents  is  not  an  abfolute  power 
with  refpect  to  the  living  animal  body. 
Their  effects  are,  I  apprehend,  in  fome 
meafure,  relative  to  their  own  ftate,  and 
to  the  ftate  of  the  body  with  refpect  to 
fenfibility  and  irritability.    I  remem- 
ber a  patient  in  the  clinical  ward  of 
the  Royal   Infirmary   of  Edinburgh, 
who  was  brifkly  purged  by  large  dofes 
of  alum,  prefcribed  by  Dr  Gregory. 
I  would  even  conjecture,  that,  in  ir- 
ritable bowels,  three  or  four  drachms 
of  alum  would  purge,   though,  half 
a  drachm  of  the   fame  alum  would 
aftringe :  But  this  experiment  I  never 
had  an  opportunity  to  try.    With  re- 
fpect  to  the  bark,  in  particular,  nothing 
is  more  obvious,  than  that  its  effects  are 
often  relative  to  the  ftate  of  the  body  at 
the  time.    It  is  certainly  an  aftringent 
in  the  greateft  number  of  inftances,  and 
it  has  cured  diarrhoea.    It  frequently, 
however,  produces  loofe  ftools,  and  thefe 
very  copious.    When  thrown  into  a  to- 
lerably 
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lerably  found  ftomach,  it  whets  the  ap- 
petite, and  binds  the  belly.  When 
thrown  into  the  ftomach  of  a  perfon 
under  fever,  or  difeafes  of  general  debi- 
lity, it  often  produces  naufea,  and  is  re- 
jected by  vomiting,  or  is  difcharged  by 
loofe  ftools.  In  fevers  accompanied  with 
the  phlogiftic  diathefis,  the  bark  has 
been  generally  fuppofed  to  augment  the 
heat  of  the  body,  harden  the  pulfe,  and 
bind  the  fkin  and  kidneys.  In  fevers 
attended  with  much  debility  and  irrita- 
bility, it  is  found  to  allay  heat,  to  foften 
the  pulfe,  and  promote  perforation  and 
urine. 

I  may  perhaps  be  blamed  that  I  did 
not  carry  thefe  experiments  with  the  le- 
ver confiderably  farther.  But  whoever 
tries  this  method,  will  foon  be  convin- 
ced, that  it  is  a  very  nice,  tedious,  and 
difficult  procefs.  When  it  was  firft  fug- 
gefted  to  me,  in  the  fifth  volume  of  the 
Medical  EfTays,  I  was  very  fanguine  in 
my  expectations,  that  I  lhould  be  able 

R  2  to 
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to  make  out  a  fcale  of  the  comparative 
aftringent  power  of  different  barks,  and 
their  preparations,  with  a  very  ufeful 
degree  of  exa&nefs.  But,  on  trying 
that  method,  (which,  by  the  by,  was  firft 
propofed  by  Dr  Hales),  I  was  always  foil- 
ed. It  was  not  indeed  till  after  material 
improvements  in  the  conftruction  of  the 
inftrument,  and  a  dexterity  acquired  in 
uring  it,  that  I  could  conduct  the  experi- 
ments with  any  tolerable  degree  of  cer- 
tainty. The  hairs  Ihould  all  be  taken  from 
the  fame  head,  and  mould  be  as  long  as 
they  can  be  procured.  I  have  found  fome 
hairs  fo  defended  by  an  oleaginous  co- 
vering, that  they  were  not  to  be  acted 
upon  by  watery  liquors.  The  weight, 
moifture,  and  other  ftates  of  the  at- 
mofphere,  may  alfo,  I  think,  vary  the 
refult.  Four  hairs  anfwer  better  than 
one,  as  the  united  contractions  raife  a 
greater  weight.  I  fufpecl,  that,  when 
hairs  are  fixed  by  a  knot,  the  contrac- 
tion will  be  partly  loft  at  the  fixed 

point. 
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point.  However  that  be,  the  rifings  of 
the  lever  were  not  nearly  fo  evident  in 
this  way,  as  when  I  employed  fealing 
wax  and  four  hairs. 

I  next  proceeded  to  try  the  effects  of 
a  mixture  of  bark  and  vinegar  on  dead 
animal  matter. 

Experiment  L.V. 

Two  pieces  of  frefh  fheeps  fkin  were 
immerfed,  one  in  an  ounce  and  a  half 
of  an  infufion  of  red  bark,  the  other  in 
the  fame  quantity  of  infufion  with  two 
drachms  of  vinegar.  After  they  had 
flood  about  fifteen  or  fixteen  hours,  I 
took  them  both  out,  and  could  not  per- 
ceive any  fenfible  difference.  Both  were 
confiderably  fhrivelled.  A  quantity  of 
brown  fediment  was  depofited  from  the 
infufion  with  vinegar.  I  again  immer- 
fed them  each  in  their  former  liquors ; 
and,  after  allowing  them  to  ftand  three 

days, 
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days,  the  piece  that  was  immerfed  in  the 
infufion  with  vinegar  was  lefs  Ihrivelled 
than  that  in  the  plain  infufion.  I  rauft 
therefore  fufpedt.,  that  Dr  Percival  has 
been  in  fome  meafure  deceived  in  ma-  1 
king  this  experiment.  Dr  Percival  him- 
felf  obferves,  that  vinegar  always  depo- 
flted  from  the  mfufions  a  large  quantity 
of  a  brown  fediment.  It  is  reafonable 
then  to  expert,  that  the  mixture  would 
fufFer  a  confiderable  diminution  of  its 
aftringency  from  the  precipitation  of 
this  matter ;  nor  can  we  think  that 
the  fediment  could  contribute  much  to 
fhrivel  the  fkin,  when  it  now  ceafed 
to  be  in  a  ftate  of  folution. 

I  regret  that  I  had  not  made  more  ex- 
periments to  this  purpofe.  I  think,  how- 
ever, the  above  render  it  at  leaft  pro- 
bable, that  the  aftringency  of  the  bark 
is  not  diminilhed  by  vinegar,  farther 
than  an  admixture  of  that  acid  is  a 
counterpoife  to  the  conftringing  powers 
of  the  bark.    We  may  alfo  obferve,  by 

the 
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the  way,  that,  as  vinegar  precipitates 
the  matter  of  the  bark,  it  is  not  probable 
that  the  two  form  any  neutral  union. 
If  Dr  Percival  has  concluded  that  they 
neutralize  each  other  from  the  change 
of  tafte  that  fuch  a  combination  pro- 
duces, I  imagine  that,  on  this  principle, 
we  might  difcover  a  great  many  neutrals 
which  have  not  hitherto  been  thought 
of.  We  however  obferve,  that  acids 
and  bitters  are  particularly  fuited  for 
dilguifing  each  others  tafte.  For  in- 
ftance,  Glauber's  fait  is  known  to  have 
a  very  difagreeable  and .  bitter  tafte  ; 
but  I  was  firft  taught  by  Dr  Gregory, 
that  this  tafte  is  very  much  covered  by 

the  addition  of  an  acid.    It  is  however 

1 

obvious,  that,  inftead  of  any  neutraliza- 
tion being  here  performed,  we  render 
our  folution  fo  much  the  more  diftant 
from  a  neutral  as  we  add  the  more 
acid. 

As,  in  the  courfe  of  thefe  experiments, 
I  had  frequent  occafion  to  obferve  very 

different 
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different  appearances  in  the  produ&ion 
of  ink  from  the  different  preparations 
and  flates  of  the  bark,  I  made  a  few  ex- 
periments with  a  view  of  inveftigating 
this  matter  more  fully. 

Experiment  LVI. 

After  making  a  pretty  deep  coloured 
ink  with  an  infufion  of  red  bark  and  a 
chalybeate,  I  regenerated  the  clear  co- 
lour with  vitriolic  acid.  I  next  fuper- 
faturated  the  acid  with  ol.  tartari  per 
deliquium :  The  colour  was  now  consi- 
derably blacker  than  the  original  ink. 

Experiment  LVII. 

I  repeated  the  fame  experiment  with 
fixed  cauftic  alkali ;  but  the  colour  was 
fainter  than  the  original  ink.  The  fedi- 
ment  was  of  a  nifty  hue. 


Expe- 
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Experiment  LVIII. 

I  tried  the  fame  experiment  with  the 
earth  of  alum.  It  firft  produced  the  ori- 
ginal colour ;  but  when  the  acid  feem- 
ed  to  be  faturated  with  it,  the  colour 
became  more  faint. 

Experiment  LIX. 

As  I  imagined,  that,  in  Experi- 
ment LVII.  I  might  have  added  too 
much  alkali,  I  repeated  the  experiment 
often.  But  in  no  quantity  that  I  could 
add,  from  one  drop .  to  half  a  drachm, 
was  I  able  to  produce  an  ink  blacker, 
or  I  think  fo  black,  as  the  original. 

Experiment  LX. 

I  tried  this  experiment  alfo  with  com- 

S  mon 
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mon  magnefia,  and  the  refult  was  that 
of  Experiment  LVI. 

Experiment  LXL 

I  repeated  the  fame  experiment  with 
calcined  magnefia,  and  the  refult  was 
that  of  Experiment  LVII. 

Experiment  LXII. 

I  likewife  made  this  experiment  with 
plain  chalk,  and  alfo  with  chalk  reduced 
to  quicklime.  With  the  former  I  had  the 
refult  of  Experiment  LVI.  j  with  the 
latter,  that  of  Experiment  LVII. 

From  thefe  experiments  I  was  led  to 
think,  that  the  production  of  ink  was 
in  fome  manner  connected  with  the  pre- 
fence  and  ftate  of  the  fixed  air  of  thefe 
bodies,    It  is  obfervable,  that,  on  the 

firft 
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firft  addition  of  a  mild  alkali  or  Galea* 
reous  earth  to  ink  thus  made  clear  by 
an  acid,  an  efFeryefcence  takes  place } 
but  the  moment  that  the  black  co- 
lour begins  to  appear,  the  efFervefcence 
ceafes,  and  the  ink  becomes  blacker 
and  blacker,  depofiting  a  great  quantity 
of  fediment.    That  this  efFervefcence 
happens  from  the  fuperabundant  acid 
only,  is  clear,  from  no  fuch  efFervefcence 
taking  place  on  the  addition  of  alkali  to 
the  original  ink. 


Experiment  LXIII. 

To  two  ounces  of  infufion  I  added  a 
tea  fpoonful  of  my  chalybeate.  After 
fome  time,  a  very  deep  purple  was  pro- 
duced. I  put  the  fame  quantity  and 
proportions  of  each  into  another  glafs. 
To  the  one  I  added  two  ounces  of  water 
impregnated  with  fixed  air:  I  diluted 
the  other  with  an  equal  quantity  of 

S  2  common 
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common  water.  That  with  the  *  me- 
phitic  water  was  blacker  than  the  other 
diluted  with  the  fame  quantity  of  plain 
water. 

Experiment  LXIV. 

Being  allured  by  thefe  experiments,  I 
was  willing  to  go  fome  fleps  farther,  in 
order  to  difcover  a  method  of  recover- 
ing the  legibility  of  writ  rendered  dim 
by  age.  Having  therefore  moiftened  a 
piece  of  paper  containing  fome  very 
dim  writ,  I  put  it  into  a  jar  containing 
fixed  air.  I  could  not  however  obferve 
any  material  difference  in  its  colour, 
though  it  flood  in  the  jar  three  or  four 
hours. 

Expe- 

*  I  mud  however  obferve,  that,  on  repeating  thefe  ex- 
periments fome  time  after,  I  was  not  fo  fully  fatisfied  of 
this  one  with  the  mephitic  water ;  and  I  can  very  well  re- 
member, that  the  water  1  then  employed  was  become  ve- 
ry weak  by  age.  I  am  at  the  fame  time  certain,  that,  at 
that  time,  it  produced  the  effeft  mentioned. 
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Experiment  LXV. 

I  next  included  part  of  the  fame  writ 
in  a  jar  containing  alkaline  air,  as  fepa- 
rated  from  the  cauftic  fpirit  of  fal  am- 
moniac. In  this  experiment  alfo  I  could 
obferve  very  little  difference :  If  there 
was  any,  the  writ  was  really  dimmer. 

Experiment  LXVI. 

The  writ  had  an  ochery  colour ;  from 
/  which  imagining  that  the  alkaline  gas 
would  be  more  effectual  when  applied 
to  it  in  the  ftate  of  folution,  I  therefore 
put  the  writ  into  a  jar  containing  ma- 
rine acid  air.  By  this  gas  the  colour 
was  fenlibly  diminifhed. 

Experiment  LXVII. 

I  now  put  the  piece  of  writ  of  Experi- 
ment 


Experiments  on  the 

ment  LXVI.  into  a  jar  containing  alka- 
line air  feparated  from  fpirit  of  hartf- 
horn.  The  colour  was  now  recovered ; 
but  I  could  not  be  certain  that  the  writ 
was  blacker  than  before  the  application 
of  the  marine  acid  air. 

Experiment  LXVIII. 

I  held  a  piece  of  moift  paper,  contain- 
ing very  dim  writ,  over  a  pan  of  boiling 
folution  of  liver  of  fulphur.  The  writ 
acquired  ftill  more  of  an  orange  hue. 

I  thought  it  unneceflary  to  try  Expe- 
riment LXVI.  with  vitriolic  acid  air,  as 
Dr  Prieftley  tells  us,  that  that  gas  is  in- 
capable of  difTolving  iron. 

My  reafon  for  making  ufe  of  the  mild 
volatile  alkali  in  Experiment  LXVII. 
was,  that  I  might  with  the  alkaline  alfo 
feparate  fome  fixed  air. 

I  confefs  myfelf  very  much  at  a  lofs 

to 
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to  give  any  rational  account  of  the  re- 
fult  of  the  preceding  experiments. 

The  firft  circumftance  that  ftrikes  us 
is,  that  the  precipitate  formed  by  the 
mild  alkali  was  more  copious  than  that" 
produced  by  the  cauftic  ley.  This 
might  perhaps  be  accounted  for  from 
other  well  known  fa£ts  in  chemiftry. 
We  know  that  fixed  air  is  capable  of 
combining  with  metallic  precipitates  \ 
and  that  alkalis,  when  deprived  of  this 
air,  are  in  fome  inftances  unable  to  pre- 
cipitate metals  from  their  acid  men- 
ftrua.  For  example,  in  a  folution  of 
filver  in  the  nitrous  acid,  .this  metal 
cannot  be  precipitated  by  the  cauftic 
fpirit  of  fal  ammoniac,  but  is  eafily 
done  by  the  mild  volatile  alkali.  From 
the  experiments  of  Mr  Hey  of  Leeds, 
we  are  even  informed,  that  fixed  air,  of 
itfelf,  is  able  to  precipitate  lead  from  its 
folution  in  vinegar. 

It  may  alfo  be  proper  to  obferve,  that 
alkalis  are  capable  of  difTolving  iron, 

and 
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and  that  the  colour  in  Experiment  LVII. 
very  much  refembled  that  of  the  martial 
alkaline  tincture  of  Stahl. 

Thefe  facts  may,  I  think,  make?  out 
fomething  for  the  explanation  of  the 
preceding  experiments. 

If  we  fuppofe,  then,  that  this  precipi- 
tation of  iron  is  more  readily  effected 
by  mild  than  cauftic  alkalis,  we  next 
find  ourfelves  puzzled  to  account  for 
that  fact.  We  muft  here  again  have  re- 
courfe  to  the  analogy  of  other  pheno- 
mena in  chemiftry. 

It  feems  pretty  clearly  proved  by  ex- 
periment, that  air  and  phlogifton  reci- 
procally precipitate  each  other.  Thus, 
when  metals  are  deprived  of  their  phlo- 


have  abforbed  a  large  quantity  of  air. 
When  again  thefe  calces  are  reducing 
to  a  metallic  ftate,  an  *  elaftic  fluid  is 


*  Some  doubts  have  been  entertained  concerning  the  na- 
ture of  this  air.    It  feems,  however,  evident,  that  it  is  of 

the 


heat,  their  calces  are  found  to 


obferved 
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obferved  to  efcape,  and  they  are  known 
to  fuftain  a  confiderable  lofs  of  weight 
during  the  operation. 

From  thefe  united  facts,  I  would  de- 
duce the  following  conjectures.  That 
this  precipitation  of  iron  by  a  mild  al- 
kali is  an  inftance  of  double' elective  at- 
traction :  That  the  alkali  feizes  on  the 
acid,  whilft  the  calx  feizes  on  the  fixed 
air  of  the  alkali :  And,  next,  that  the 
greater  blacknefs  of  the  colour  is  owing 
to  a  precipitation  of  the  phlogifton  of 
the  aftringent,  in  confequence  of  the 
efcape  and  abforption  of  the  fixed  air. 
It  may  appear  inconfiftent  that  I  mould 
afcribe  the  blacknefs  of  this  precipitate 

T  to 

the  fame  kind  as  that  feparated  from  mild  alkalis  and  cal- 
careous earths. 

It  is  well  known,  that  metallic  calces  have  a  power- 
ful attraction  for  this  kind  of  air>  and  are  even  able  to 
render  mild  alkalis  cauftic.  We  have  no  fnch  proof  of 
their  attraction  for  pure  air,  and  they  have  not  been  found 
to  afford  this  kind  of  air,  but  when  the  calx  was  reduced 
per  fe ;  in  which  inftance,  there  appears  to  happen  fome 
decompofition  of  the  original  fixed  air  during  the  revivifi- 
cation of  the  metal. 
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-to  the  precipitation  of  phlogifton,  when, 
according  to  my  former  reafoning,  this 
could  not  happen,  now  that  the  calx  is 
charged  with  the  fixed  air  of  the  alkali. 
It  may  however  be  fuppofed,  that  the 
calx  *  is  not  fo  much  charged  with  the 
fixed  air  of  the  alkali  as  to  preclude  the 
precipitation  of  phlogifton  in  a  loofe 
ftate,  a  ftate  moft  fuitable  to  the  produc- 
tion of  a  black  colour.  That  this  is  the 
cafe,  may  be  inferred  from  the  total  de- 
ftrudtion  of  this  colour  by  a  farther  ad- 
dition 

*  I  may  here  obferve  a  circumftance  which,  I  own,  fur- 
prifed  me  a  good  deal,  but  which  1  have  not  hitherto  been 
able  to  afcertaio  with  abiolute  certainty  and  precifion. 

On  mixing  mild  alkalis  with  tbele  inks,  I  imagined  that 
the  fum  of  the  two  liquors  thus  conjoined  was  lefs  than  the 
fum  of  them  feparately.  What  I  am  more  certain  of,  was, 
that,  on  mixing  thefe  liquors,  a  very  beautiful  undulatory 
motion,  accompanied  with  a  centrifugal  appearance  at  the 
fnrface  of  the  liquor,  was  exhibited.  If  the  firft  circum- 
ftance did  really  take  place,  I  acknowledge  myfe If  altoge- 
ther unable  to  account  for  it,  or  even  to  form  any  analogy 
between  it  and  fimilar  phenomena  that  happen  on  the 
mixture  of  alcohol  and  water,  of  vitriolic  ammoniac  and 
alum,  or,  where  it  is  ftill  more  evidently  obferved,  in  the 
mixture  of  nitrous  and  empyreal  airs. 
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dition  of  alkali.  I  would  alfo  obferve, 
that  alkalis  do  not  precipitate  the  metal 
in  a  black  form,  except  when  conjoined 
with  vegetable  aftringents  :  And,  fur- 
ther, it  is  improbable  that  this  phlo- 
gifton  is  derived  from  the  alkali,  as  phlo- 
gilticated  alkali  forms  Pruflian  blue  \  a 
matter  wholly  infoluble  in  acids,  and 
therefore  widely  different  from  the  pre- 
cipitate of  ink. 

With  refpect  to  the  effects  of  the 
cauftic  alkalis,  the  firft  queftion  that 
naturally  occurs  is,  Why  does  it  lefs  rea- 
dily precipitate  iron  from  its  folution  in 
acids  ?  I  would  conjecture  that  the  an- 
fwer  to  this  might  be,  Becaufe  the  cau- 
ftic alkali  cannot  furnifh  this  air  to  the 
precipitating  metal,  and  thereby  give  it 
a  calciform  nature ;  and  farther,  that, 
as  the  precipitate  is,  not  rendered  lefs 
foluble  by  a  fupply  of  air  from  the  al- 
kali, the  precipitate  is  therefore  ea- 
iier  and  fooner  diffolved  by  this  alkali 
forming  the  martial  alkaline  tincture  of 

T  2  Stahl. 


■144-  Experiments  on  the 

Stahl.  In  endeavouring  to  account  fo* 
the  increafed  blacknefs  by  the  addition 
of  the  mild  alkali,  the  reverfe  of  the 
eircumftances  there  taking  place,  is  my 
attempt  to  explain  the  defect  of  that 
colour  in  the  fifty-feventh  experiment. 
It  is  not  probable  that  the  want  of  this 
black  colour  was  owing  to  any  imme- 
diate folution  of  the  iron  by  the  alkali, 
as  calcined  magnelia  and  quicklime  ex- 
hibited the  fame  phenomena,  though 
both  of  them  are  unable  to  difTolve 
iron. 

Having  thus  attempted  to  explain  the 
action  of  alkalis  on  *  bark  and  martial 
vitriol  conjoined,  it  remains  that  we 
mould  take  notice  of  the  effects  of  bark 

and 

*  It  may  here  be  proper  to  obferve,  that  thefe  experi- 
ments are  not  applicable  to  ink  made  with  galls,  as  in  that 
cafe  a  much  fmaller  quantity  of  alkali  is  fufficient  to  dif- 
charge  the  colour.  From  this  it  farther  appears,  that  the 
mild  alkali  fupplies  that  principle  in  the  bark,  by  the  de- 
fect of  which  bark  is  lefs  fitted  to  form  ink  than  galls.  The 
latter  are  not  only  more  aflringent,  but  are  alfo  known  to 
contain  a  faline  matter  ready-formed  in  their  fubftance. 
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and  other  vegetable  aftringents  in  the 
production  of  ink.  I  apprehend,  how- 
ever, that  this  is  a  much  more  difficult 
tafk  than  the  preceding. 

Every  one  knows,  that  bark  and  al- 
kalis are  very  different  in  their  fenfible 
qualities.  We  have  however  feen,  that, 
in  their  effects  on  chalybeates,  they  are 
very  much  analogous.  It  appears  at 
firft  fight,  that  the  iron  is  charged  with 
fomething  from  the  aftringent,  which 
forthwith  renders  it  no  longer  foluble 
in  the  vitriolic  acid;  It  is  alfo  natural 
to  think  that  this  matter  is  phlogifton. 
We  however  know,  that  alkalis  fatu- 
rated  with  phlogifton  precipitate  from 
iron  a  matter  quite  different  from  the 
precipitate  of  ink.  We  muft  at  the 
fame  time  obferve,  that  the  phlogifton 
in  alkalis,  and  in  vegetable  aftringents, 
feems  to  be  in  a  very  different  ftate. 
But  as  it  would  be  foreign  to  my  fub- 
jed:  to  enter  fully  into  this  inquiry,  I 
ihall  only  obferve,  that  the  effects  of  the 

mild 
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mild  alkali  in  heightening  the  colour  of 
ink,  and  the  effecls  of  vegetable  aftrin- 
gents  in  producing  it,  feem  really  to 
maintain  a  very  ftriking  analogy.  I  may 
alfo  remark,  that,  however  diffimilar  al- 
kalis and  vegetable  aftringents  may  be 
in  their  fenfible  qualities,  certain  it  is, 
that  thefe  aftringents  afford,  on  burn- 
ing, a  very  large  quantity  of  fixed  alka^ 
line  fait. 

From  the  preceding  experiments,  I 
think  it  will  appear,  that  fixed  air  is  an 
eflential  requifite  in  the  production  of 
Ink.  I  likewife  fuppofe,  that  this  air  is 
only  neceflary  as  it  is  fubfervient  to  the 
depofition  of  phlogiftic  matter  in  a  par- 
ticular ftate  and  form. 

I  mall  conclude  with  a  few  remarks 
illuftrative  of  this  opinion. 

Almoft  all  good  inks  are  pale  when 
firft  applied  to  the  paper ;  but,  in  the 
courfe  of  drying,  their  colour  becomes 
much  blacker.  .This,  I  apprehend,  may 
be  owing  to  the  abforption  of  fixed  air 

from 
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from  the  atmofphere,  as  drying  the  writ 
haftily  at  the  fire  prevents  this  improve- 
ment of  the  colour.  It  is  a  common 
pradice  with  fome  people  to  breathe  on 
their  writ,  in  order  to  haften  the  ap- 
proach of  the  colour:  This,  I  appre- 
hend, may  be  explained  from  the  depo- 
sition of  fixed  air  from  the  lungs. 

I  have  alfo  often  thought,  that  the 
black  colour  which  takes  place  on  the 
exterior  furface  of  the  faeces  of  a  dog- 
by  expofure  to  the  air,  was  to  be  ex- 
plained on  fimilar  principles.  And, 
laftly,  many  of  the  black  dyes,  fuch  as 
the  juice  of  the  anacardium,  are  at  firlt 
of  a  reddifli  brown  hue,  and  gradually 
become  black  by  expofiire  to  the  exter- 
nal air. 

I  have  thus  finifhed  my  experiments 
on  the  red  and  quill  Peruvian  barks. 

I  have  not  thought  it  necefiary  to  re- 
late many  experiments  made  from  pre- 
conceived opinions,  in  which  I  was  often 
difappointed  and  miftaken.    Every  one 

acquainted 
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acquainted  with  the  bufmefs  muft  be 
fenfible,  that  fuch  a  detail  would  have 
fwelled  this  volume  to  an  indifcreet 
bulk ;  nor  can  I  think  that  the  public 
could  be  at  all  entertained  with  a  re- 
lation of  my  blunders.  I  next  proceed 
to  offer 


SOME 


SOME  THOUGHTS 

ON  THE 

MODE   OF  OPERATION 

OF  THE 

PERUVIAN  BARK. 

I DO  not  propofe  entering  upon  any 
full  inquiry  into  this  fubjedt  £  and 
what  I  fhall  fay  here  is  principally  in- 
tended as  an  application  of  the  prece- 
ding experiments  and  obfervations.  I 
apprehend  that  it  would  now  be  too  late 
in  the  world  to  attempt  any  ferious  dif- 
cuflion  of  many  doctrines  on  this  in- 
tricate fubjecl:.  Some  of  them  are  in- 
deed fraught  with  abfurdities  fufficiently 
glaring  to  reflect  their  own  refutation. 
Tt  is  obvious,  that  thefe  opinions  muft 

U  have 
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have  been  equal  in  number  and  variety 
to  the  fuppofed  caufes  of  intermittents. 

The  firft  moft  plaufible  and  generally 
received  opinion  of  the  proximate  caufe 
of  intermittent  fevers,  feems  to  have 
been  that  adopted  by  Dr  Sydenham, 
and  which  may  be  learnt  from  the  rea- 
foning  *  he  employs  to  illuftrate  the  im- 
propriety of  giving  the  bark  immediate- 
ly prior  to  the  acceffion  of  the  fit. 

After  reading  this  paflage,  we  would 
expecl:  to  find  that  Dr  Sydenham  confi- 
dered  the  operation  of  the  bark  as  an 
aftringent  power.  But  he  thought  other- 
wife  \  and,  when  treating  of  the  gout,  he 
goes  about  to  prove  the  fallacy  of  truft- 
ing  to  the  dogmatic  plan,  by  adducing, 
as  an  inftance,  the  efficacy  of  the  Peru- 
vian bark  in  the  cure  of  intermittents. 

He 

*  Cum  enim  vis  ingens  materia;  febrilis,  diebus  a  pa- 
roxyfmo  vacuis-  in  corpse  fuit  adgefta,  pulvis  przdLlus,  fi 
immediate  ante  paroxyfmum  deglutiatur,  facit,  quo  minus 
materia  ipfa  naturae  methodo,  paroxyfmi  fcilicet  impetu, 
poffit  eliminari. 
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He  therefore  refts  fatisfied  that  the  bark 
is  a  lpecific  remedy. 

Dr  Sydenham  feems  to  have  been 
drawn  into  this  conclufion,  partly  by  his 
attachment  to  the  ancient  fabric  of  mor- 
bific matter,  and  partly  by  the  different 
effects  of  the  bark  in  the  cure  of  fever. 
From  its  exhibition  being-  frequently  ac- 
companied with  diarrhoea,  he  Iiefitated 
to  pronounce  its  effects  to  depend  on  any 
aftringent  power.    But  finding  its  ope- 
ration more  generally  attended  with  vi- 
gorous appetite  and  a  bound  belly,  he 
could  not  impute  to  it  any  power  of 
evacuating  his  materia  febrilis.  Puzzled 
with  appearances  feemingly  contradic- 
tory, and  which  the  flate  of  pathology 
at  that  time  could  not  eafily  reconcile, 
he  was  willing  to  call  it  a  fpecific,  which, 
with  a  man  of  his  liberal  inquiry,  im- 
plied no  more  than  that  he  cautioufly 
fufpended  his  opinion  on  the  fubjedt, 
leaving  it  to  the  future  examination  of 
pofterity. 

U  a  k 
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It  were  to  be  wifhed  that  thofe  who 
adopted  the  theory  of  Dr  Sydenham, 
had  alfo  cultivated  the  fame  induftrious 
plan  of  obfervation  and  freedom  of  opi- 
nion \  but  many  authors  after  him  truft- 
ed  more  to  his  theory  than  he  did  him- 
felf and  that  caution  which  in  the  cha- 
racter of  Sydenham  will  ever  do  honour 
to  his  memory,  degenerated  in  others 
to  a  fuperftitious  timidity  and  unmean- 
ing tales. 

An  opinion  lefs  generally  received, 
but,  I  prefume,  not  lefs  plauflble,  was 
that  of  Dr  Morton.  After  refuting 
numberlefs  idle  hypothefes,  he  advances 
one  of  his  own,  which,  though  not  fatis- 
fa6tory,  is  however  ingenious,  and,  I  al- 
ledge,  may  have  been  amongft  the  firft 
dawnings  of  a  reafonable  pathology  of 
fever.  It  is  evident,  that, he  considered 
the  bark  as  a  fpecific  *  remedy  ;  but  he 

went 

*  At  fane  cortex  febriles  fermentationes,  neque  facuJta* 
te  obftruente,  ncque  ^deobftruente,  fiflit,  verum  vi  I'va 
alexipharmica,  qua  cximie  praepollet. 
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went  a  ftep  farther,  and  alledged  that 
we  are  to  feek  for  the  caufe  of  fever, 
and  the  operation  of  the  bark,  in  the 
impetum  faciens  of  Hippocrates,  which, 
he  at  the  fame  time  maintains,  is  beyond 
the  fphere  of  our  knowledge.  It  is  how- 
ever probable,  that  he  confidered  the 
medium  of  the  impetum  faciens  as  a  fluid, 
which,  in  thefe  days,  and  long  after,  had 
the  name  of  animal  fpirits.  It  is  obvious, 
then,  that  Dr  Morton  placed  the  caufe  of 
intermittents  in  the  nervous  fyftem, 
though  his  notions  of  that  fyftem  were 
too  imperfecT;  to  be  ealily  reconciled  with 
modern  difcoveries  and  reafoning. 

Francifcus  Torti  has  taken  great  pains 
to  adduce  and  refute  numberlefs  very 
fmgular  and  abfurd  opinions  on  this 
fubjedt.  In  thofe  times,  phyficians  had 
ample  latitude  to  difplay  the  fertility  of 
their  imagination  where  any  hypothefis, 
however  extravagant,  was  not  eafily  re- 
futed.   It  might  have  been  expected, 

that 
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that  Torti,  who  has  fo  fully  examined 
the  opinions  and  ihowed  fo  much  re- 
fpedt  to  the  writings  of  Dr  Morton, 
would  alfo  have  fcreened  himfelf,  by 
fuppofing  that  the  effects  of  the  bark 
were  a  hidden  operation  on  a  hidden 
power.  After  however  making  fome  in- 
decifive  experiments  with  bark  extra  cor- 
pus on  the  bile  and  other  fluids,  we  find 
him  itill  feeking  Lis  caufa  ftbrilis  in  the 
blood,  fuppofing  it  to  be  exigua  molis,  and 
that  the  bark  has  as  it  were  an  elective  at- 
traction for  this  caufa  febrilis,  correcting 
it  as  an  acid  does  an  alkali,  and  forth- 
with expelling  it  from  the  habit.  It 
appears,  then,  that  Torti  was  a  little 
more  bold  than  Sydenham;  and  being 
determined  to  afiign  fome  caufe,  he  fix- 
ed on  one  which  many  believed,  though 
few  could  underftand,  and  ftilj  fewer 
could  demonftrate  to  be  true  or  falfe. 
Fettered  in  the  trammels  of  morbific 
matter,  his  reafoning  on  this  fubjecl:  is 
in  many  parts  fo  learnedly  obfcure,  that, 

if 
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if  we  were  not  acquainted  with  his  ac- 
curacy in  other  matters,  we  mould  have 
fuppofed  him  to  be  an  alchemift. 

Whilft  phyficians  were  folely  engaged 
in  ftudying  the  complicated  wars  be- 
twixt nature  and  a  morbific  matter,  and 
when  they  judged  it  their  main  bufinefs 
to  ftand  firm,  and  fee  fair  play  betwixt 
the  combatants,  it  was  not  probable 
that  great  difcoveries  were  to  be  made 
in  the  therapeutic  department  of  the 
healing  art.  Thefe,  however,  like  ma- 
ny hypothefes  of  a  like  nature,  feem  to 
be  faft  pairing  away,  and  in  this  en- 
lightened age  will  probably 

"diiTolve, 
And,  like  the  bafelefs  fabric  of  a  virion, 
Leave  not  a  wreck  behind." 

The  theories  of  Boerhaave  and  Hoff- 
man did  not  differ  much  regarding  the 
ufe  of  the  bark  in  intermittents.  We 
find  however  the  learned  commentator 
of  Dr  Boerhaave  fairly  dilfenting  from 

the 
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the  opinion  of  his  mafter,  though  he  af- 
fects the  contrary.  He  has  indeed  pro- 
duced full  evidence,  from  the  fudden 
attacks  of  intermittents,  and  from  ma- 
ny other  circumftances,  that  the  proxi- 
mate caufe  is  not  to  be  looked  for  in  our 
fluids.  It  is  indeed  to  be  acknowledged, 
that  Dr  Boerhaave  placed  part  of  his 
proximate  caufe  in  what  he  calls  the  li~ 
quidum  nervofum  *.  This  however  is  at 
belt  a  petitio  principii,  which  being  grant- 
ed, would  only  prove  that  a  lentor  of 
fuch  a  fluid  is  altogether  incompatible 
with  life. 

We  mall  however  leave  thefe  traces 
into  the  opinions  of  our  anceftors,  and 
take  a  fhort  view  of  the  ideas  of  the 
principal  modern  pathologifts  on  this 
fubject. 

Though 

*  It  was  not  till  after  feveral  editions  that  this  altera- 
tion appeared  in  the  works  of  Dr  Boerhaave  ;  and  it  is 
with  probability  fuppofed,  that  this  great  fyftematic  made 
this  improvement  in  the  aphorifm,on  the  particular  irriga- 
tion and  advice  of  his  nephew  Kaw  Boerhaave  and  the  Ba- 
ron Van  Swieten. 
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Though  Sir  John  Pringle  was ■  difpofed 
to  think,  from  his  experiments,  that  the 
operation  of  the  bark  was  an  antifeptic 
power,  yet  he  candidly  owns,  that  fuch 
is  its  quick  operation  in  the  cure  of  fe- 
vers, that  we  could  not  impute  it  to  any 
action  on  the  fluids.  Dr  M'Bride  found 
alfo  from  his  experiments,  that  the  bark 
was  highly  antifeptic,  and  feems  to  have 
laid  confiderable  ftrefs  on  its  effects  in 
this  way.  Yet  he  feems  aware  of  feve- 
ral  objections  to  this  opinion,  and  draws 
many  of  its  advantages  from  its  aftrin- 
gent  power,  by  which  he  thinks  it  in- 
directly antifeptic,  by  increaiing  the  co- 
hefion  of  the  animal  fibres,  and  prevent- 
ing the  efcape  of  their  fixed  air. 

There  are  indeeerraany  reafons  for 
alledging  that  the  bark  does  not  at  all 
enter  the  mafs  of  blood.  Dr  Alfton  has 
known  it  thrown  up  unaltered  many 
hours  after  taking  it.  Allowing  that  it 
does  really  enter  the  lacteals,  it  appears 
from  De  Haen's  calculations,  that,  when 
diffufed  over  the  whole  mafs  of  fluids, 

X  its 


158       On  the  Mode  of  Operation 

its  quantity  at  any  particular  part  muft 
be  fo  exceedingly  fmall,  as  not  to  be 
able  to  effect  thofe  remarkable  changes 
which  we  daily  obferve  it  produce  in 
gangrenes  and  limilar  difeafes.  We  may 
alfo  remark,  that  Dr  Friend  found,  that, 
by  injecting  bark  into  the  veins  of  a 
dog,  the  animal  was  prefently  killed. 

I  know  it  will  be  objected  to  this  ex- 
periment, that  milk,  which  is  acknow- 
ledged to  be  a  mild  fluid,  produces  the 
fame  effect.  We  cannot  however  judge 
from  the  fenfations  on  the  tongue,  what 
may  be  the  effect  of  bodies  applied  to 
the  internal  furface  of  our  blood-veffels ; 
nor  is  it  at  all  probable,  that  entire  milk 
enters  the  lacteals  of  animals. 

Some  have  adduced  as  a  proof  that 
bark  enters  the  blood,  that,  when  admi- 
-niftered  in  the  form  of  injections  into 
the  anus,  it  has  effectually  cured  inter- 
mittents.  I  muft  however  fufpect,  that 
this  practice  is  by  no  means  fo  fuc- 
eefsful  as  that  of  throwing  it  into  the 
ftomach ;  and,  allowing  that  it  were,  I 

prefume 
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prefume  we  may  refer  its  erTe&s  in  that 
form  to  the  fympathy  that  fubfifts  be- 
twixt the  ftomach,  the  bowels,  and  the 
fkin.  We  cannot  otherwife  account  for 
the  fudden  effects  of  an  opiate  clyfter  in 
the  removal  of  vomiting. 

I  mall  now  take  the  opinion  of  thofe 
who,  I  think,  have  thought  molt  reafon- 
ably  on  this  fubjec~t. 

I  would  therefore,  with  them,  fuppofe 
that  *  "  the  effects  of  bark  do  not  arife 
from  its  operating  on  the  fluids,  and 
muft  therefore  depend  on  its  operating 
on  the  nerves  of  the  ftomach,  and  being 
thereby  communicated  to  the  reft  of  the 
nervous  fyftem ;  that  its  operation  is  a 
tonic  power,  the  bark  being  a  remedy 
in  many  cafes  of  debility." 

If  we  confider  the  different  principles 
in  the  bark,  and  furvey  each  of  them 
apart,  We  fhall  foon  find,  that  a  combi- 
nation of  thefe  principles,  and  there- 
fore bark,  is  wonderfully  fuited  to  pot 
fefs  a  tonic  power. 

X  2  1 

*  Dr  Cullen. 
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I  think  Dr  Percival  and  other  writers 
have  clearly  fhown,  that  bark  is  a  mix- 
ture of  aftringent,  bitter,  and  aromatic 
parts.  Let  us  therefore  take  a  view  of 
thefe  feparately  in  their  effects  on  the 
living  animal  body. 

*  "  The  changes  induced  in  the  fy- 
ftem  from  the  primary  effects  of  aftrin- 
gents,  are,  an  increafe  of  the  power  of 
cohefion  in  various  parts  of  the  animal 
body  ,  an  increafe  of  what  may  be  term- 
ed the  tonic  power  in  the  fyftem ;  a  di- 
minution in  the  capacity  of  containing 
veflels  in  the  fyftem  ;  a  diminution  of 
irritability,  and  perhaps  in  fome  degree 
of  fenfibility." 

Bitters,  I  prefume,  poflefs  powers  in 
common  with  aftringents  and  aromatics 
conjoined,  I  mean  with*  refpecl:  to  the 
living  animal  body. 

If  we  confider  the  aroma  of  the  bark 
as  a  ftimulant,  which  it  moft  probably 

is7 


*  Dr  Duncan. 
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Is,  we  know,  that  the  *  "  changes  indu- 
ced in  the  fyftem  from  the  primary  ef- 
fects of  ftimulants,  are,  acceleration  of 
the  motion  of  the  blood  in  the  part  to 
which  they  are  particularly  applied  \  an 
increafe  of  the  force  of  circulation  in 
general;  an  increafe  of  excitement  in 
the  powers  of  fenfation ;  and  an  aug- 
mentation of  mobility  and  vigour  in 
the  mufcular  fibres  through  the  fyftem 
in  general." 

From  comparing  the  effects  of  thefe 
feparately,  with  what  may  be  expected 
from  a  proper  combination,  I  imagine 
that  every  one  will  fuppofe,  that  an 
union  of  the  three  fhall  be  beft  fuited 
to  difeafes  of  debility. 

We  find,  that  the  bark,  and  all  other 
bitters,  on  long  continued  ufe,  produce 
fedative  effects  on  the  ftomach,  and 
therefore  on  the  fyftem.  Now,  I  would 
conjecture,  that  the  aroma  ferves  the 
fame  end  as  the  living  principle  (though 

in 

*  Dr  Duncan. 
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fax  a  lefs  degree,),  in  preventing  the  aftrin- 
gent  parts  from  acting  on  the  living  fto- 
fiaach,  as  they  would  do  on  dead  animal 
matter. 

I  do  not  fuppofe  that  the  aroma 
alters  the  inherent  properties  of  the 
aftringent  part  j  but  I  imagine  that 
it  effects  this  end,  by  exciting  and  in- 
ereafing  the  fennbility  of  the  ftomach, 
or,  in  the  words  of  our  quotation, 
that  it  produces  an  "  increafe  of  ex- 
citement in  the  powers  of  fenfation." 
The  converfe  of  this  may  alfo  be  con- 
ceived, viz.  That  the  aftringent  mode- 
rates the  influence  of  the  ftimulating 
power,  by  an  excefs  of  which  the  bark 
might  have  been  lefs  permanent  in  its 
effects,  or  have  been  followed  by  a  de- 
gree of  collapfe  exceeding  that  of  the 
original  excitement.  It  is  indeed  fur- 
prifmg  what  quantities  of  bark  fome 
patients  will  take  with  impunity.  De 
Haen  tells  us  of  a  man  who,  in  the 
courfe  of  feven  months   and  a  half, 

confumed 
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,confumed  fifty-two  pounds  and  feven 
ounces  of  bark  :  A  great  part,  however, 
was  employed  in  the  form  of  fomenta- 
tion to  fores  with  which  he  was  af- 
flicted. 

As  a  proof  that  the  fuperior  efFe&s  of 
bark  arifes  from  a  combination  of  thefe 
different N  principles,  it  has  been  always 
moft  fuccefsfully  imitated  by  a  mixture 
of  the  three. 

It  might  be  here  afked,  fince  we  are 
thus  acquainted  with  the  principles  of 
the  Peruvian  bark,  Why  are  we  not  able 
to  make  a  combination  of  thefe  prin- 
ciples invariably  ferve  us  as  a  fubftitute 
adequate  in  power  to  the  bark  itfelf  ?  I 
apprehend  that  the  anfwer  to  this  is 
fhort  and  fatisfactory :  In  fome  carnal 
inftances,  we  hit  on  fuch  a  fubftitute  as 
anfwers  our  purpofe  -?  but,  in  general,  no 
human  device  is  equal  to  the  laboratory 
of  nature. 

I  would  alfo  obferve,  that  though 
£ark,  as  a  mixt,  feems  in  moft  part  of 

cafes. 
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cafes  to  be  admirably  well  proportioned 
for  the  cure  of  difeafes,  yet  we  have  fre- 
quent inftances  of  its  want  of  fuccefs, 
and  feemingly  owing  to  a  defect  of  fome 
or  redundance  of  others  of  thefe  prin- 
ciples. Thus  we  have  frequent  occa- 
fion  to  obferve,  that  bark  joined  with 
aromatics  *  often  fucceeds,  when  entire 
bark  has  little  obvious  effecl:.  Bark  has 
alio  fucceeded  after  the  ufe  of  wine  f , 
when  it  had  no  good  effects  before.  *It 
has  alfo  fucceeded  when  joined  with  fa- 
line  ftimulants  J,  when  feparately  taken 
it  produced  no  advantage.    []  Nay,  this 

*  Hoffman  tells  us,  that,  in  phlegmatic  patients,  bark  is 
much  aflirted  by  cafcarilla. 

f  Dr  Home  relates  a  cafe  of  a  man  who  could  not  be 
cured  of  gangrene  by  bark,  till  after  he  had  drunk  pretty 
freely  of  red  Port. 

\  Dr  Webfter  was  able  to  cure  intermittents  by  bark 
and  fal  ammoniac  conjoined,  when  bark  feparately  taken 
was  unfuccefsful. 

H  I  once  attended  a  patient  under  remittent  fever,  along 
with  Dr  Clapperton  of  Lochmaeban,  where  the  bark  had 
•10  obvious  effedt  till  joined  with  Dover's  powder. 
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fad:  was  obferved  by  Morton  5  and  he 
employed  what  in  thofe  days  were  called 
cardiacs  and  alexipharmics,  prior  to  or 
in  conjunction  with  the  bark. 

I  cannot  here  enter  into  the  rationale 
of  thefe  facts ;  but  I  think  they  would 
not  be  very  difficult  to  explain.  I  mall 
conclude  with  obferving,  that  this  rela- 
tive operation  of  the  bark  does  not  ap- 
pear to  have  been  ever  much  attended 
to.  The  general  notion  of  the  bark  be- 
ing a  remedy  whofe  operation  was  alto- 
gether inexplicable,  has,  we  prefume, 
contributed  much  to  this  neglect.  It  is 
however  allowable  to  examine  into  this 
matter ;  and  it  is  certainly  not  the  bufi- 
nefs  of  fcience  to  ftand  appalled  at  fuch 
pretended  fecrets.  Let  us  therefore  con- 
fider  the  operation  of  the  bark  no  longer 
as  fuch  \  and  let  us  vary  the  proportion  of 
its  principles,  as  we  find  them  indicated 
by  the  ftate  of  our  patient.  Experience 
alone  can  fully  determine  the  propriety 
of  fuch  a  practice  \  but  I  mult  fufpect, 

Y  that 
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that  many  failures  in  the  ufe  of  bark 
may  be  prevented  by  a  prudent  change 
of  the  proportions  of  aftringent,  bitter, 
and  aromatic  parts,  of  all  which  I  conh- 
der  it  as  a  mixt. 

I  think  it  is  obvious,  that  the  antifep- 
tic  power  of  the  bark  is  an  effecl:  of  its 
tonic  power  only ;  hence,  I  prefume,  it 
is  very  properly  ranked  among  the  and- 
feptica  totiica 

*  Vide  Dr  Duncan's  Therapeutics. 
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USES  of  the  BARK. 

i 

rJpO  give  a  full  account  of  the  ufes  of 
a  remedy  fo  extensively  applicable 
as  the  Peruvian  bark,  would  far  exceed 
the  limits  allotted  to  this  dirlertation. 

Every  one  knows,  that,  on  its  firft  in- 
troduction into  Europe,  many  celebra- 
ted phyficians  condemned  its  ufe  alto- 
gether, and  many  long  after  fpoke  of  it 
as  a  very  ambiguous  and  dangerous  re- 
medy. Some  of  thofe  feem  to  have 
been  more  attached  to  theory,  and  the 
firft  opinion  they  had  taken  up,  than  to 
make  any  accurate  examination  of  the 
fubjec"t.  Nay,  we  find  many  of  them 
*  paffionate  and  very  ill  natured  when 
fpeaking  of  the  Peruvian  bark.  We 

Y  2  cannot 

*  Roma;  fcribo,  et  in  aere  Romano,  et  ideo  garrtant 
quicquid  velint  chinae  chinas  fautores;  aliis  forfan  in  urbibus 
egregiura  eft  remedium,  hie  noxum  experior. 

Baglivii  Opera. 
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cannot  therefore  expect  any  unbiafled 
obfervations  from  the  writings  of  men 
fo  difpofed. 

What  in  Sydenham  was  probably  a 
miftake  in  relation  to  the  cafes  of  Un- 
derwood and  Potter,  feems  to  have  mif- 
led  many  phyficians  after  his  time.  It 
is  at  leaft  certain,  that  Underwoods  and 
Potters  were  found  all  the  world  over, 
but  that  they  are  now  very  generally  va- 
niihed  fince  we  have  been  lefs  accuftom- 
ed  to  look  for  them. 

It  was  certainly  the  practice  of  Fraf- 
foni  and  fome  other  phyhcians,  who 
firft  ufed  the  bark  in  Italy,  to  ad- 
minifter  it   in  intermittents  immedi- 
ately prior  to  the  acceflion  of  the  fit; 
and  when  Torti  was  Fraftbni's  fcho- 
lar,  in  the  year  1677,  he  allured  his 
pupils,  that  he  had  never  feen  any 
bad  effects  from  it,  when  given  in  this 
way.    I  imagine  that  Sydenham  was 
among  the  fir  ft  who  introduced  the. 
practice  of  giving  it  at  the  termination 
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of  the  paroxyfm.  Dr  Morton  feems  to 
have  adopted  the  fame  plan,  more  per- 
haps from  theory  than  obfervation,  as 
there  was  certainly  lefs  hazard  in  giving 
bark  prior  to,  or  even  during  the  fit  of 
intermittents,  than  in  giving  it  in  in- 
flammatory fevers,  in  which  he  employ- 
ed it.  This  practice,  however,  has  been 
very  generally  followed  fince,  and  even 
adopted  by  many  of  our  prefent  phyfi- 
cians. 

It  is  now  however  alledged  by  *  men 
of  the  firft  eminence  in  phyiic,  that  the 
bark  is  equally  fafe,  and  more  effectual, 
when  given  at  the  acceflion  of  the  pa- 
roxyfm. "  Opinionum  commenta  delet 
dies,  naturse  judicia  confirmat." 

I  beg  leave  to  take  notice  here 
of  an  obfervation  of  Torti,  which,  I 
think,  in  fome  meafure  illuflrates  the 
tranfitory  effects  of  the  bark,  that 
we  ought  therefore  to  employ  it  at 
the  acceflion  of  the  fit.    He  remarks, 

that 

*  Dr  Cullen,  fcfc. 
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that  if  the  bark  is  given  in  the  day  of 
the  letter  paroxyfm,  for  example,  of  a 
double  tertian,  the  lefTer  paroxyfm  is 
flopped  only,  leaving  the  fever  in  a 
fimple  tertian  type  \  but  when  the  bark 
is  given  in  the  day  of  the  feverer  pa- 
roxyfm, it  removes  both  paroxyfms,  and 
fo  as  not  again  to  return. 

*  Some  have  not  only  given  bark  at  the 
acceflion  of  the  fit,  but  even  during  the 
exacerbation  of  remittent  fevers,  and, 
they  alledge,  with  much  more  fuccefs 
than  at  any  other  time. 

\  Some  phyficians  have  fcrupled  to 
give  bark  in  the  beginning  of  intermit- 
tent fevers ;  but  it  appears  from  the 
practice  of  the  beft  authors  J,  that  thefe 
fevers  cannot  be  cured  too  foon.  The 
jaundice  and  dropfies  fupervening  are 
often  the  confequence  of  a  protracted 

difeafe, 

*  Simms,  Lettfome. 

f  A  long  lift  of  thefe  fuppofed  evils,  from  the  ufe  of  the 
bark,  may  be  feen  in  the  works  of  Senac. 

%  Lind,  Cleghorn,  ire. 
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difeafe,  and  are  frequently  cured  by 
bark. 

From  the  prevailing  notion  entertained 
by  phyficians  that  intermittents  were  not 
to  be  cured  but  by  the  concoction,  and 
more  efpecially  the  evacuation  of  a  mor- 
bific matter,  the  aftringency  of  the  bark 
has  always  been  advanced  as  an  infur- 
mountable  objection  to  its  ufe  in  thefe 
difeafes.  Some,  however,  loath  to  relin- 
quish, their  ancient  hypothefes,  have  at- 
tempted to  reconcile  them  with  a  few 
ftrained  facts,  from  which  they  deduce, 
that  the  operation  of  the  bark  is  an  eva- 
cuative  power.  This  opinion  was  in- 
deed more  harmlefs  than  that  of  fome 
others,  who,  inveighing  againft  the  a- 
ftringency  of  the  bark,  conceived  its 
operation  to  be  analogous  to  the  clofe- 
corking  of  a  bottle  pregnant  with  hi- 
deous ills,  foon  to  burft  forth  with  no 
lefs  baneful  effects  than  all  the  famed 
calamities  of  Pandora's  box. 

The  propriety  of  previous  evacuations 

lias 
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has  alio  been  much  difputed.  I  think 
it  is  now  pretty  generally  refolved,  that, 
when  thefe  are  indicated,  and  when  we 
have  it  in  our  power  to  employ  them, 
they  certainly  ought  to  precede  the  ufe 
of  bark;  but  where  the  return  of  a 
paroxyfm  might  be  of  dubious  event,  or 
when  there  are  manifeft  fymptoms  of 
great  debility,  evacuations  ought  not  to 
take  the  lead  of  a  timeous  and  free  ufe 
of  bark. 

I  apprehend  it  is  pretty  generally  be- 
lieved, that  the  bark  is  moft  erfedual 
when  given  in  fubftance,  and  in  pretty 
large  dofes. 

*  Many  have  joined  to  it  rhubarb  and 
other  cathartics  5  but  we  prefume  that 
thefe  are  for  the  moft  part  unneceflary, 
and  often  improper.  It  has  been  found  f, 
that  the  tafte  of  the  bark,  in  fubftance, 
is  much  covered  by  fmall  beer,  milk, 
porter,  extract  of  liquorice,  or  by  Jamai- 
ca 

*  Geoffroy,  Lancifi,  Mead,  irtf. 
f  Lind,  Home,  Lewis. 
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ca  rum  *  When  its  ufe  is  accompanied 
with  diarrhoea,  it  is  fometimes  expe- 
dient to  join  to  it  an  opiate,  which  is  at 
the  fame  time  found  to  improve  its  ef- 
fects in  the  cure  of  intermittents.  Some 
agreeable  aromatic  is  often  proper,  and 
frequently  necefTary  to  make  it  lit  on 
the  more  delicate  ftomachs  of  the  ladies ; 
and  fure  no  good  phylician  will  be  fo 
little  of  an  Afcleplades  as  to  refufe  this 
eonceffion. 

The  Peruvian  bark  has  been  forbid  in 
red  urine,  and  during  the  mehfes ;  but 
it  has  been  often  found  f  to  promote  a 
flow  of  urine,  and  bring  down  the  men- 
les. 

Soon  after  the  introduction  of  the 
bark,  its  fuccefs  in  intermittents  fug- 
hefted  the  idea  that  it  might  be  ufe- 
ful  in  other  periodical  affections.  Dr 
Morton  accordingly  cured  himfelf  of  a 

Z  periodical 

*  Gregory. 

f  Hoffman,  Gregory,  ire. 
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periodical  hemicrania  by  the  bark.  Tor- 
ti  alfo  tells  us  of  an  anatomift  of  the 
name  of  Pachionus,  who  cured  a  perio- 
dical ophthalmia  by  means  of  bark. 
And,  laftly,  Dr  Cullen  relates  a  cafe  of 
ophthalmia,  which  obferved  a  regular 
tertian  type,  and  was  cured  by  Peruvian 
bark.  The  bark  is  indeed  ufeful  in  moft 
cafes  of  ophthalmia,  whether  obferving 
a  periodical  form,  or  oecafioned  by  a 
laxity  of  the  veffels,  or  a  fcrophulous 
acrimony  depolited  on  the  febaceous 
glands  of  the  tarfus. 

It  is  now,  I  imagine,  pretty  generally 
agreed,  that  the  bark  is  the  remedy  we 
can  moil  certainly  rely  on  for  the  cure 
of  intermittent  fevers ;  but  Dr  Morton 
alfo  employed  it  in  the  continued  in- 
flammatory, and  indeed  in  all  kinds  of 
fever.  I  imagine  this  practice  has  been 
much  laid  afide,  till  of  late  years  the  in- 
genious Dr  Clark  of  Newcaftle  has  again 
propc  fed  it,  though  under  certain  limi- 
tations.   He  is  alfo  followed  by  fome 

very 
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very  learned  phyficians.  It  does  not 
however  appear  that  the  trials  hitherto 
made  afford  any  decifive  proof  of  the 
advantages  of  this  practice  5  and  in  fome 
cafes,  where  inflammatory  diathefis  was 
more  efpecially  marked,  the  ufe  of  the 
bark  feems  to  have  done  very  much 
harm. 

In  all  fevers  unaccompanied  with  a 
phlogiftic  diathens  of  the  fyftem,  and 
efpecially  when  connected  with  much 
debility,  the  propriety  of  giving  bark, 
and  that  too  without  waiting  for  remif- 
hons,  is,  I  apprehend,  generally  agreed 
on  by  modern  phyficians.  In  that  ftate 
of  the  typhus  called  putrid,  two  ounces 
a  day  is  perhaps  as  little  as  can  be  de- 
pended upon.  In  convalefcents  alfo 
from  inflammatory  fevers,  the  bark  has 
been  often  found  to  be  highly  fervice- 
able. 

Bark  has  alfo  been  ufed  for  fome  of 
the  exanthemata.  Dr  Monro  the  feather 
raifed  and  eftabliftied  its  reputation  for 

Z  2  the 
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the  cure  of  confluent  fmall-pox.  It  has 
alfo  been  ufed  for  the  miliary  fever, 
but  with  what  propriety  is  not  yet 
agreed  on  by  phyficians. 

It  would  be  endlefs  to  enumerate  all 
the  difeafes  in  which  the  bark  is  indica- 
ted.   Its  effects  are  various,  and  often 
oppofite  *  in  different  patients,  and  in 
different  ftates  of  the  fame  patient.  It 
has  been  generally  remarked  by  accu- 
rate obfervers,  that  the  bark  flops  the 
morbid,  though  feldom  or  never  (if  pro- 
perly applied)  'obstructs  critical  evacua- 
tions.   As  it  is  well  known,  that,  in  or- 
der to  the  due  performance  of  our  ex- 
cretions, there  is  required  a  certain  de- 
gree of  tone  and  vigour  of  the  folids  3 
fo  we  can  conceive,  that,  in  coftivenefs 
arifing  from  a  debility  of  the  interlines, 
bark  may  be,  and  often  is,  the  moft  con- 
venient and  effectual  laxative.   We  can 

alfo 

*  Debilioris  pulfus  animator,  et  frequentipris  moderator. 

De  Haen, 

1 
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alfo  perceive  how,  in  a  cafe  of  dyfentery 
related  by  Cleghorn,  the  bark  put  an 
end  to  the  tertian  without  flopping  the 
flux  with  which  it  was  accompanied; 
and,  laftly,  how  the  bark,  in  the  hands 
of  the  learned  Dr  Wilfon  of  Bath,  was 
found  to  be  the  moft  effectual  remedy 
in  the  dyfentery  of  Newcastle. 

From  its  tonic  power,  we  may  expect 
it  to  be  ufeful  in  all  difeafes  arifing 
from  irritability,  and  whether  that  be 
or  be  not  attended  with  pyrexia.  Hence 
its  utility  in  cafes  of  hyfteria  unaccom- 
panied with  plethora,  and  in  many 
others  of  the  clafs  of  neurofes.  It  has 
been  fufpected  *  that  its  ufe  has  brought 
on  a  fit  of  afthma  :  but  I  imagine  that 
this  did  not  proceed  from  the  ufe  of 
bark,  any  otherwife  than  by  oppreflmg 
the  debilitated  ftomach  of  an  afthmatic. 
Sir  Edward  Barry  found  the  bark  a  very 
ufeful  remedy  for  afthmatic  complaints. 

Every 
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Every  one  knows  the  furprifmg  fuc- 
cefs  of  bark  in  the  cure  of  gangrenes 
arifing  from  debility,  either  original,  or 
as  the  fequela  of  inflammation.  De 
Haen  alfo  found  that  it  was  very  ufeful 
when  applied  externally  to  gangrenous 
fores.  It  has  alfo  been  fuccefsfully  em- 
ployed in  every  *  cafe  of  vitiated  puru- 
lence.  It  may  be  proper  to  obferve, 
that  Mr  Bell  of  this  place  is  difpofed  to 
think  that  the  red  bark  is  not  fo  effec- 
tual for  this  purpofe  as  the  pale.  Mr 
Bell's  trials,  however,  have  not  been  fuf- 
ficiently  numerous  and  decifive  to  in- 
duce a  gentleman  of  his  caution  and  fa- 
gacity  to  determine  abfolutely  on  this 
matter. 

From  the  tonic  powers  of  the  bark,  as 
diminifhing  irritability,  and  perhaps  in 
fome  degree  fenfibility,  it  is  therefore 
contraindicated  in  all  difeafes  accompa- 

nied 
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hazardous  and  doubtful. 
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nied  with  a  morbid  rigidity  of  the  fimple 
folids,  and  diminifhed  fenfibility  of  the 
moving  fibres.  Hence  it  is  often  hurt- 
ful in  hypochondriafis,  mania,  and  fbme 
others.  As  an  antifeptic,  it  is  ufeful  in 
all  cafes  of  a  feptic  tendency  of  the 
fluids,  not  arifing  from  the  violence  of 
reaction.  Dr  Sydenham  was  probably 
miftaken,  in  accufmg  it  of  producing 
fcorbutic  rheumatilm.  It  is  however 
found,  that  its  fuccefs  in  fcurvy  is  not 
fo  remarkable  as  we  mould  expect  from 
our  knowledge  of  its  effects  in  the  fe- 
vers called  putrid.  This  may  perhaps 
be  owing  to  its  not  entering  the  mafs  of 
blood,  as  it  appears  necefTary  to  the  cure 
of  fcurvy,  that  our  antifeptics  mould  be 
alfb  alimentary. 

I  have  thus  related  my  experiments, 
and  freely  offered  my  opinions  on  the 
nature  and  properties  of  the  Peruvian 
bark. 

I  think  it  unneceffary  to  make  the 
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leaft  apology  for  having  ufed  fo  much 
freedom  with  refpedtable  names. 

Had  I  not  thought  them  the  very  beft 
authors  on  the  fubjed:,  I  Ihould  neither 
have  troubled  myfelf  with  the  ftudy  of 
their  writings,  nor  the  public  with  a 
view  of  their  ufeful  labours. 

My  attachments,  on  the  other  hand, 
may  to  fome  appear  over  zealous  or  im- 
plicit, and  more  efpecially  to  the  fyftem 
of  one  of  the  greateft  pilots  that  was  ever 
at  the  helm  of  medical  affairs. 

From  none,  perhaps,  Ihould  I  be  in 
greater  danger  of  incurring  this  cenfure,- 
than  from  the  very  author  of  that  fy- 
ftem. 

Confident,  however,  that  fuch  a  cha- 
racter can  derive  no  additional  luftre 
from  my  encomiums,  and  well  know- 
ing that  my  private  gratitude,  though 
great,  is  not  to  be  teftified  by  a  fervile 
fubmiflion  to  his  opinions,  I  can  afTure 
my  readers,  that  I  have  not  adopted 
them  becaufe  they  were  Dr  Cullen's, 
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but  becaufe  I  thought  them  agreeable 
to  facts  and  found  reafoning. 

The  dhTertation,  as  it  now  ftands,  dif- 
fers little  from  the  ftate  in  which  it  was 
delivered  to  the  Harveian  fociety. 

Some  additional  experiments  on  ink 
have  been  fince  inferted ,  and  I  efteem 
it  my  higher!  honour,  that  the  whole  is 
now  publilhed  with  the  approbation  of 
the  Harveian  fociety,  and  more  efpecial- 
ly  of  my  learned  friends  Drs  Duncan 
and  Webfter. 

Thofe  in  the  leaft  acquainted  with 
my  private  concerns,  will  not  be  furpri- 
fed,  that  ,in  this,  as  in  all  my  underta- 
kings, I  was  much  aflilted  by  the  advice 
and  direction  of  my  worthy  patron  Mr 
Benjamin  Bell  5  and  I  hope  the  public 
will  excufe  me,  that  I  cannot  avoid 
feizing  this  opportunity  of  acknowled- 
ging my  obligations  to  a  man  to  whom 
they  themfelves  are  fo  much  indebted.. 


The  End. 


BOOKS 


IN  THE 

DIFFERENT  BRANCHES  OF  MEDICINE, 

Printed  for  and  fold  by  C.ELLIOT,  Edinburgh;  T.CA- 
DELL,  and  G.  ROBINSON,  London ;  and  W.  GIL- 
BERT, Dublin. 

i»  Tf  IRST  LINES  of  the  PRACTICE  of  PHYSIC,  by 
J?  Dr  William  Cullen,  Profeffbr  of  the  Practice  of  Phyfic 
in  the  Univerfity  of  Edinburgh.  Corrected,  much  enlarged, 
and  now  firft  completed,  in  4  vols  8vo  ;  with  »  large  Index. 
Price  ll.  4s.  in  boards,  and  il.  8s.  bound. — Volume  IV. 
may  be  had  feparately.  Price  6s.  in  boards. 

2.  An  Inquiry  into  the  Nature  and  Caufes  of  Fever ;  with  a 
review  of  the  feveral  opinions  concerning  its  Proximate 
Caufe,  as  advanced  by  different  authors ;  and  particularly 
as  delivered  from  the  Practical  Chair  in  the  Univerfity  of 
Edinburgh.  Including  fome  Obfervations  on  the  exiftence 
of  Putrefaction  in  the  Living  Body,  and  the  proper  method 
of  Cure  to  be  purfued  in  Fever.  By  Caleb  Dickinfbn,  M.  D. 
8vo.    Price  3s.  fewed. 

3.  A  Syftem  of  Surgery.  By  Benjamin  Bell,  Member  of  the 
Royal  College  of  Surgeons,  one  of  the  Surgeons  to  the 
Royal  Infirmary,  and  Fellow  of  the  Royal  Society  of  Edin- 
burgh. Illuftrated  with  Copperlates.  Vol.  I.  II.  and  III. 
8vo.  6s.  each,  boards.  This  work,  when  completed,  with 
a  former  volume  on  Ulcers,  &c.  by  the  fame  Author,  will 
comprehend  a  full  fyftem  of  Modern  Surgery.  The  whole 
to  be  contained  in  other  two  vols  8vo.  Vol.  IV.  and  V. 
will  be  publiihed  as  foon  as  poflible. 

4.  A  Trcatife  on  the  Theory  and  Management  of  Ulcers; 
with  a  Differtation  on  White  Swellings  of  the  Joints.  To 
which  is  prefixed,  An  ElTay  on  the  Chirurgical  Treatment 

•  of  Inflammation  and  its  Confequences.  By  the  fame  Au- 
thor. A  new  edition,"  being  the  third,  considerably  im- 
proved and  enlarged.    6s.  in  boards. 

5.  Elementary  Lectures  on  Chemiftry  and  Natural  Hiftory. 
Containing  a  Methodical  Abridgement  of  all  the  Chemical 
Knowledge  acquired  to  the  prefent  Time;  with  a  Compa- 
rative View  of  the  Doctrine  of  Stahl,  and  of  that  of  feveral 
Modern  Chemifts  :  The  whole  forming  a  Complete  Courie 
of  thole  two  Sciences.  Tranflated  from  the  French  of 
M.  Fourcroy,  Doctor  of  the  Faculty  of  Medicine  at  Paris, 
and  of  the  Royal  Society  of  Medicine.   By  Thomas  Elliot. 

Wit 


BOOKS  publijbed  by  Charles  Elliot. 

With  many  Additions,  Notes,  and  Illuftrations,  by  the 
Tranflator.    In  two  volumes  8vo.    Price  12s.  in  boards. 

6.  Outlines  of  the  Theory  and  Praftice  of  Midwifery.  By 
Alexander  Hamilton,  M.  D.  F.  R.  S.  Edm.  Profeflor  ot 
Midwifery  in  the  Univerfity,  and  Member  of  the  Royal 
College  of  Surgeons,  Edinburgh.  Price  '6s.  bound ;  or, 
with  Dr  Smellie's  40  Tables  and  Explanations,  us.  boards, 
and  12s.  bound. 

7.  A  Syftem  of  Anatomy,  from  Monro,  Winflow,  Innes, 
Hewfon,  and  the  lateft  authors.  Arranged,  as  nearly  as  the 
nature  of  the  work  would  admit,  in  the  order  of  the  Lec- 
■  tures  delivered  by  the  Profeflor  of  Anatomy  in  the  Uni- 
verfity of  Edinburgh.  In  two  volumes  oclavo.  Illuftrated 
with  16  Copperplates.    Price  13s.  boards. 

This  Syftem  will  be  found  very  ufeful  to  the  young  as  well 
as  the  advanced  Students  of  Anatomy,  as  it  comprehends  the 
whole  of  Dr  Monro  on  the  Bones;  Innes  on  the  Mufcles,  his 
Explanations  of  the  Skeleton  and  Mufcles,  and  his  Eight 
Anatomical  Tables;  as  alfo  Dr  Winflow,  Mr  Hewfon,  and 
the  lateft  authors,  on  the  other  parts  of  the  body,  with  many 
alterations,  corrections,  and  additions  by  the  Editor,  fo  as  to 
form  a  complete  SYSTEM  of  ANATOMY,  in  a  very  com- 
modious fize,  and  at  a  very  moderate  price.  In  addition  to 
Mr  Innes's  Tables  are  given  two  views  of  the  Vifcera,  two 
views  (a  fore  and  back)  of  the  Veins  and  Arteries,  two  plates 
of  five  figures  of  the  Lymphatic  Veflels,  from  Hewfon,  and 
two  views  (a  fore  and  back)  of  the  Nerves,  all  accurately  en- 
graved. The  Nerves,  Veins,  &.c.  from  Euftachius. 

8.  The  Works  of  Alexander  Monro,  M.  D.  F.  R.  S.  Fellow 
of  the  Royal  College  of  Phyficians,  and  late  Profeflor  of 
Medicine  and  Anatomy  in  the  Univerfity  of  Edinburgh. 
Publifhed  by  his  fon  Alexander  Monro,  M.  D.  Prefident 
of  the  Royal  College  of  Phyficians,  Profeflor  of  Medicine, 
Anatomy,  and  Surgery,  in  the  Univerfity  of  Edinburgh. 
To  which  is  pi-efixed,  the  Life  of  the  Author.  In  one  very 
large  volume  in  quarto.  With  Copperplates  illuftrative  of 
the  fubjecls.    Price  il.  ^s.  in  boards. 

9.  A  Treatife  on  Comparative  Anatomy.  By  Alexander 
Monro,  M.  D.  F.  R.  S.  &c.  &c.  Publifhed  by  his  fon 
Alexander  Monro  junior,  M.  D.  A  new  edition,  with 
confiderable  Improvements  and  Additions  by  other  hands. 
i2mo.    Price  2s.  in  boards. 

10.  A  Treatife  on  the  Theory  and  Practice  of  Midwifery  j 
by  W.  Smellie,  M.  D.'    To  which  is  now  added,  his  Set  of 

Anatomical 


BOOKS  pubUJhed  by  Chart.es  Elliot. 


Anatomical  Tables,  exhibiting  the  various  cafes  that  occur 
in  practice";  accurately  reduced  and  engraved  by  A.  bell, 
on  40  copperplates,  (including  an  additional  plate  of  imfru- 
ments,  by  the  late  Dr  Thomas  Young),  with  explanations. 
A  new  edition,  on  fine  paper,  in  3  vols  I -mo.  Price 
ios.  6d.  in  boards,  or  12s.  bound. 

11.  Dr  Smellie's  fet  of  Anatomical  Tables,  and  an  Abridge- 
ment of  the  Practice  of  Midwifery,  with  a  view  to  iliu- 
itrate  his  Treatife  on  that  fubjecl  and  Collection  of  Cafes. 
8vo  fize  6s.  i2mo  fize  5s.  in  boards. 

12.  Innes's  Eight  Anatomical  Tables  of  the  Human  Body, 
containing  the  principal  parts  of  the  Skeleton  and  Mufcles 
reprelented  in  the  large  Tables  of  Albinus  j  to  which  are 
added,  Concife  Explanations.  New  edition,  with  an  Ac- 
count of  the  Author.    Neatly  half-bound,  4to,  6s.  6d. 

13.  Innes's  fhort  defcHption  of  the  Human  Mufcles,  chiefly 
as  they  appear  on  diflTection,  together  with  their  feveral 
ufes,  and  the  fynonyma  of  .he  beft  authors.  A  new  edi- 
tion, greatly  improved  by  Alex.  Monro,  M.  D.  2s..  6d. 
in  boards. 

14.  The  London  Medical  Journal,  from  January  1781  to  the 
end  of  1783,  in  4  vols  Svo.  Price  il.  8s.  bound. 

The  fame  for  17S4  in  fingle  numbers,  as  well  as  any  of 
the  former,  at  is.  6d.  each. 

15.  Practical  Obfervations  on  the  more  obftinate  and  inve- 
terate Venereal.  Complaints..  By  J.  Schwediauer,  M.  D. 
8vo.    Price  3s.  6d.  fewed. 

16.  Dr  Duncan's  Medical  Cafes,  felecled  from  the  records  of 
the  Public  Difpenfary  at  Edinburgh,  wi-.h  Practical  Re- 
marks and  Obfervations.  New  edition  corrected.  5  s. 
boards. 

1  7.  A  fine  Print  of  Dr  Duncan,  from  a  painting  of  Mr  Weir, 
by  Mr  Trotter.    Price  2s.  6d. 

18.  Swieten's  (Baron  Van)  Commentaries  upon  Boerhaave's 
Aphorifms  concerning  the  Knowledge  and  Cure  of  Dif- 
eafes.  A  correct  edition,  dedicated  to  Dr  Cullen.  18  vols 
i2mo,  royal  paper,  neatly  bound  in  calf,  3I,  3s. 

19.  Cullen's  (Dr  William)  Letter  to  Lord  Cathcart,  on  the 
Recovery  of  Drowned  Perfons.  8vo.   is.  fewed. 

20.  Thefaurus  Medicus,  five  Difputationum  in  Academia 
Edinenfi  ad  Rem  Medicam  pertinentium,  a  collegio  lnftitu- 
to  ad  hoc  ufque  tempus,  delectus.  2  vols  8vo.  Vol.  1. 
or  II.  or  the  fubfequent  ones,  may  be  had  feparately. 


